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I. — On  the  Genus  Lycium.     By  John  Miers,  Esq., 

F.R.S.,  F.L.S.  &c. 

This  genus  is  truly  cosmopolitan,  being  found  abundantly  in 
Europe,  Asia,  Africa,  and  America,  in  the  former  more  rarely  in 
regard  to  the  number  of  species,  in  the  latter  most  abundantly. 
The  species  are  mostly  low  straggling  shrubs,  or  bushes  of 
crooked  and  stunted  growth,  generally  with  thorny  branches, 
often  barren  and  knotty,  the' younger  branchts  bearing  usually 
fasciculated  leaves:  these  branchlets  commonly  dwindle  into 
short  acute  spines,  which  are  both  leafy  and  floriferous.  They 
grow  ordinarily  in  maritime  situations,  or  in  inland  sandy  deserts, 
where  the  soil  is  more  or  less  impregnated  with  saline  matter. 
Contrary  to  general  rule,  the  leaves  and  the  habit  of  the  plants 
afford  uncertain  specific  characters ;  for  the  leaves  are  often  so 
polymorphous,  that  specimens  of  the  same  plant  are  sometimes 
mistaken  for  different  species,  and  on  the  other  hand,  many 
species  so  closely  resemble  each  other,  in  habit  and  form  of  their 
leaves,  that  they  are  frequently  confounded  together*.      For 

*  This  was  long  ago  (1813)  shown  by  Poiret,  who  says.  Diet.  Method. 
Suppl.  iii.  427 : — "  La  plupvt  des  esp^ces  qui  composent  les  Lycium  sont 
Ann.  ^  Mag.  Ni  Hist.  Ser.  2.   Vol.  xiv.  1 


2  Mr.  J.  Miers  on  the  genus  Lycium. 

these  reasons  1  have  been  led  to  search  for  more  certain  specific 
characters  in  the  structure  of  the  flowers,  which  appear  to  afford 
constant  features  that  may  be  relied  upon,  and  this  has  induced 
me  to  remodel  the  genus,  and  revise  all  the  species  within  my 
reach.  As  Lycium  has  recently  been  so  fully  elaborated  by  M. 
Dunal,  and  the  numerous  species  described  by  him  have  been 
accompanied  with  such  copious  and  minute  details,  this  may  ap- 
pear to  be  quite  unnecessary;  but  my  inquiries  have  convinced  me, 
that  for  the  purposes  of  specific  distinction,  little  value  is  to  be 
placed  upon  many  of  these  ample  definitions,  and  that  it  is  re- 
quisite to  examine  the  same  materials  again  with  more  caution. 
M.  Dunal  enumerates  only  three  South  American  species ;  I  have 
here  described  thirty :  during  my  travels  thirty  years  ago,  I  met, 
on  the  confines  of  the  Andes,  with  many  plants  hitherto  un- 
noticed ;  and  I  find  in  Sir  W.  Hooker^s  rich  herbarium,  other 
new  species,  besides  several  from  the  northern  portion  of  that 
hemisphere,  as  well  as  many  of  Asiatic  and  African  origin,  which 
I  now  propose  to  describe. 

Of  the  70  species  I  have  enumerated  (besides  those  that  are 
dubious),  33  belong  to  the  old,  and  37  to  the  new  world.  Of 
these,  3  are  found  in  Europe,  2  in  Madeira  and  Barbary,  3  in 
Tartary,  6  in  Arabia,  Persia,  Guzzerat  and  Scinde,  and  19  in 
South  Africa ;  and  in  the  other  hemisphere,  1  in  the  United 
States,  6  in  California  and  Mexico,  1  in  the  West  Indies,  2  in 
Peru,  6  in  Chile,  3  in  Southern  Patagonia,  13  in  the  extensive 
shingle  plains  that  skirt  the  eastern  flanks  of  the  Cordillera,  or 
that  penetrate  its  gorges,  3  in  the  vast  mud  deposit  that  forms 
the  Pampas,  and  2  in  tropical  Brazil.  From  this  distribution 
it  will  be  seen,  that  nearly  oncrfourth  of  the  known  species  are 
found  in  South  Africa,  and  another  fourth  on  the  two  sides  of 

tellemest  rapprochees,  qu'elles  sont  difficiks  iL  bien  carskct^riser,  d'autant 
plus  que  la  plupart  culti?^es,  yarient  dans  la  fonne  et  la  grandeur  de  leur 
feuilles,  dans  le  nombre  des  divisionis  du  calice  et  de  la  corolle,  d'od  il  est 
r^sult^  de  la  confusion  dans  la  synonymie^  et  beaucoup  de  doutes  pour 
quelques  especes^  ^tablies  par  des  auteurs  modemes."  Indeed  the  habit  of 
jjycium  is  peculiar,  where  we  observe  a  constant  tendency  to  the  abortion 
of  its  Inraachlets,  especially  when  grown  in  arid  and  saline  placea;  we  tben 
commonly  find  in  each  axil  of  the  stems,  a  protuberant  knotty  excrescence, 
sometimes  quite  bare,  which  is,  in  fact,  ,a  leaf-bud  or  gemma,  checked  in 
its  earliest  development  and  lignified ;  generally,  a  few  elementary  leaf- 
scales  succeed  in  escaping  from  the  gemma,  forming  a'fascicle  of  starved 
leaves,  and  ofben  the  node  is  at  the  same  time  expanded  into  a  loneer  or 
shorter  spine,  which  again  bears  several  similar  suppressed  nodes.  In  the 
same  plant,  however,  when  exposed  to  circumstances  that  favour  a  more 
rapid  growth,  we  observe  the  nodes  expanded  into  regular  lengthened 
branches  and  branchlets,  with  miich  larger  alternate  leaves,  in  each  axil. 
Hence  it  is,  that  the  appearance  of  each  species  may  become,  and  usually 
is  so  varied,  that  we  are  liable  to  constant  error  in  determining  its  indivi- 
duality from  its  habit  akme,  and  the  form  or  size  of  its  l^ves  or  spines. 
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the  Andes  within  the  latitudes  of  Chile ;  the  latter  district^  how- 
ever^ has  been  very  httle  explored^  and  there  is  every  reason  to 
believe  it  will  be  found  by  far  the  most  prolific  in  number  of  spe- 
cies of  any  quarter  of  the  globe. 

Acewding  to  M.  Dunal's  distribution  of  the  genus^  I  find  it 
absolutely  impossible  to  determine  the  sections  to  which  this 
large  number  of  new  species  should  be  referred.  He  divides 
JLycmm  into  four  sections^  SchMtocalyx,  Euli/cium,  Amblymeris, 
and  Lydobatos :  Sckistocalyx,  distinguished  by  its  calyx  cleft  to 
the  base^  comprises. only  two  species^  which  I  have  shown  do  not 
belong  to  Lycium* ;  Amblymeris,  another  new  section^  is  pre- 

*  Huj.  op.  xi.  97.  The  first  plant  (my  SalpicKroma  ciUatum,  111.  So, 
Amer.  PL  i.  p.  9  and  133;  Lydum  ciliatum,  l^hl.)  is  distinguished  by  its 
alternate  pointed  leaves,  nearly  as  broad  as  long,  almost  cordate  at  base 
iipon  a  short  petiole,  wiUi  cilii^d  margins,  and  covered  with  short  jointed 
hairs,  solitary  axillary  flowers  with  the  peduncle  afterwards  reflected,  its 
calyx  split  to  the  base  into  distinct  linear  segments  covered  with  glandular 
hairs,  especially  on  its  margins,  its  corolla  externally  pubescent,  with  a  short 
tube,  and  a  border  of  5  triangular  reflected  segments,  the  mouth  of  the 
tube  dosed  by  a  densely  villous  ring  of  hairs  around  the  {dace  of  insertion 
of  the  exserted  stamens,  the  berry  encircled  by  the  longer  enlarged  calyx : 
such  characters  are  foreign  to  Lydum,  but  closely  correspond  with  Salpi* 
chroma,  especially  with  its  section  Perizoma ;  this  is  strongly  indicated  by 
the  triangulsr  segments  of  th€  corolla,  showing  a  valvate  aestivation,  while 
those  of  Lydum  are  always  very  rounded,  and  remarkably  imbricated ;  this 
again  is  farther  confirmed  by  the  total  absence  of  any  induvial  remains  of 
the  corolla  after  its  fall,  which  is  a  constant  feature  in  Lydum,  The  cha- 
racters of  this  plant  appeared  to  M.  Dunal  so  different  from  others  of  that 
genus,  as  to  draw  from  him  the  expression  '^  an  genus  diversum  ?  "  I  think 
there  can  be  little  doubt  of  its  being  allied  to  S.  rkomboidea  (111.  So.  Am. 
PL  pi.  1). 

In  regard  to  the  second  plant,  L.  serpylUfolium,  Dun.,  I  observe,  from  M. 
Dunal's  description,  that  its  leaves  are  not  fasciculated,  its  fiowers  are  soli- 
tary and  furnished  beneath  the  calyx  with  narrow  linear  bracts,  its  calyx  is 
split  to  the  base  into  linear  segments,  its  filaments  are  recurved  at  the  apex, 
and  its  anthers  subhemisphei^al  and  ciliated,  with  divaricated  lobes ;  thestf 
are  all  characters  quite  foreign  to  Lydwn,  and  more  appertaining  to  Scro' 
phulariacem. 

Since  the  above  was  written,  I  have  seen  the  original  specimen  in  Dr. 
Burchell's  collection,  and  find  my  previous  inferences  fiilly  verified.  As  the 
plant  is  yet  otherwise  undescribed,  I  will  here  annex  its  characters :  it  is 
difficult  to  imagine  upon  what  grounds  it  could  have  been  referred  to 
Lydum. 

Peliosiomum  serpyllifolium.  Lydum  serpyllifoUum,  Dun.  in  DC.  Prodr. 
xiii.  509 ; — suffruticosum,  ramis  e  basi  erectiusculis,  subvirgatis,  rugosisy 
striatis,  albescentibus,  ramulis  brevibus,  glabris,  apice  rigide  et  obsolete 
pubescentibus,  foliosis ;  foliis  altemis,  viridibus,  ovatis  obovatisve,  sub- 
obtusis,  in  petiolum  brevem  attenuatis,  crassis,  enerviis,  glaberrimis ;  pe- 
dunculo  axillari,  brevi,  uniflori,  bracteolis  2  setiformibus,  oppositis,  iu6ra 
calycem  eerente,  calycis  persistentis  sepalis  5  linearibus,  rigid^  puberulis, 
corolla  cuyce  3-plo  longiore,  tubo  supra  basin  contracto,  demum  obconico, 
hinc  late  ampliato,  nervis  plurimis  Imeato,  rigide  glanduloso-pubescente, 
hmbi  laciniis  5,  rotundis,  reticulate- venosis  et  maculato-pietis ;  capsula 
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ceded  by  a  long  string  of  characters,  a  mere  repetition  of  the 
generic  diagnosis^  without  a  single  differential  feature  to  discri- 
minate it  from  other  sections ;  while  Eulycium  and  Lyciobatos  are 
simply  adopted  from  Endlicher  (the  latter  being  the  Isodontia  of 
Don) ;  these  last  are  founded  on  the  inequality  or  equality  of  the 
teeth  of  the  calyx^  and  the  greater  or  less  inclusion  .of  the  sta* 
mens ;  the  latter  circumstance^  of  course,  depends  on  the  rela- 
tive depth  of  the  incisures  of  the  corolla :  the  former  character  is 
so  uncertain  in  its  value,  that  in  the  same  specimen  the  calyx  is 
sometimes  found  regularly  5-toothed,  while  at  other  times  it 
assumes  a  somewhat  bilabiate  form,  caused  during  its  partial 
growth  by  the  splitting  of  two  or  three  of  its  teeth :  in  regard 
to  the  relative  depth  of  the  segments  of  the  border  of  the  corojila, 
and  the  consequent  amount  of  inclusion  or  exclusion  of  the 
stamens,  I  find  the  extremes  of  these  opposite  features  mixed 
together  in  all  the  different  sections,  so  that  notwithstanding  it 
has  been  proposed  as  the  rule  of  distinction,  this  character  has 
been  wholly  disregarded  in  the  distribution  of  the  species,  as 
will  be  seen  in  the  sequel.  The  best  proof  that  can  be  shown  of 
the  small  utility  and  value  of  these  characters  is  evidenced  by  the 
fact,  that  while  other  botanists  include  in  the  Isodontia  of  Don 
{Ln/ciobatos,  Endl.),  l/ycvum  Afruniy  tenuSy  pfopinquum,  rigidum, 
cinereum,  horridum  and  tetrandrum,  and  exclude  them  from  Etdy^ 
dum,  M.  Dunal  separates  L,  Afrumy  rigidtnn,  and  two  others,  to 
constitute  his  section  Amblymeris,  leaving  all  the  other  species 
above  mentioned  in  Eulycium ;  lus  Lyciobatos  being  confined  to 
the  old  Linnsean  species  L,  Europaum  and  three  others,  that 
have  no  relationship  with  it  whatever,  the  former  species  being 
placed  by  other  botanists  in  Eulycium.  Kunth  and  Schlech- 
tendal,  again,  station  L.  Europaum,  barbatum,  and  Chinensein 
Eulycium,  and  L.  Afrum  in  the  section  corresponding  to  Lycio- 
batos. This  shows  what  different  constructions  various  authors 
give  to  the  same  characters,  and  how  useless  they  are  for  pur- 
poses of  discrimination. 

oblonga  acuta  calyce  paullo  lonffiore. — C.  B.  S.  ad  Buffel-bout,  Lat.  30®  20' 
legit  cl.  Burchell. — ^v.  a.  in  herb.  Burchell,  no.  1596. — Fruttx  subpedalis, 
radice  fusifonni,  lignoso,  5-pollican ;  folia  3-5  lin.  longa,  f-1  lin.  lata, 
pedunctUus  1  lin.  longus,  bracteoli  ^  lin.  lon^i,  sepala  linearia,  acuta,  rigida, 
erecta,  2  lin.  longa;  corolla  5  lin.  longa,  2^  lin.  lata,  contractione  basali 
calyce  breviori,  limbi  lacinise  subeequales;  stamina  didynama,  inclusa,^/a- 
menta  membranacea,  compressa,  e  contractione  tubi  orta,  apice  spiraliter 
Yoluta,  anther<B  subtriangulares,  sequales,  pilis  longis  hispidee,  lociuis  con- 
fluentibus,  rima  verticali  debiscentes,  marginibus  valvanim  riside  ciliatis : 
ovarium  conico-oblongum,  calyce  tertio  brevius,  glabrum ;  styttis  usque  ad 
medium  hirsutulus,  supeme  inflexus,  subexsertus,  stigma  minimum,  emar- 
ginato-bilobum  :  capAda  2-valyi8,  2\  lin.  longa,  I7  lin.  lata,  apice  sub- 
compressa,  acuta,  valvis  dissepimento  parallelis,  seraibifidis,  sepalis  per- 
sistentibus  amplexa. 
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In  order  to  prevent  a  multiplication  of  these  errors,  it  appears 
desirable  to  abolish  these  sections  altogether,  and  to  distribute 
the  species  of  Lyciwn  in  three  new  divisions,  founded  simply  on 
the  relative  depth  of  the  incisures  of  the  corolla ;  viz. — 1.  Bracht/'- 
cope,  where  the  lobes  of  the  border  are  one-third  (or  less)  of  the 
entire  length  of  the  corolla ;  2.  Mesoccpe,  where  the  segments 
are  yet  longer,  but  do  not  exceed  the  length  of  the  tube ;  and 
3.  Macrocope,  where  the  divisions  of  the  corolla  exceed  in  length 
that  of  the  tube :  in  this  latter  case  the  stamens  are  affixed  in  the 
throat  of  the  tube,  and  are  far  exserted,  when  the  border  becomes 
expanded. 

I  have  repeatedly  endeavoured  to  show  that  Lycium  should 
not  be  classed  among  the  SolanacetBy  because  of  the  very  imbri- 
cate aestivation  of  the  segments  of  the  corolla.  Prof,  bchlech- 
tendal  more  than  twenty  years  ago  (Linn.  vii.  72)  clearly  indi- 
cated his  doubts  to  this  effect.  M.  Dunal  however,  in  the  *  Pro-» 
dromus,'  still  follows  the  example  of  preceding  botanists  in  ar- 
ranging Lycium  in  that  family,  and  constitutes  it  the  type  of  one 
of  his  great  divisions  of  the  Solaninea  (Lycinea),  which  there 
comprises  a  nimiber  of  genera  that  have  Uttle  relation  with  it,  or 
with  each  other,  as  I  have  shown  [huj.  op.  xi.  p.  9).  Evidence 
had  previously  been  offered  by  me  demonstrating  its  position  in 
the  family  of  the  Atropacea  and  in  the  tribe  Atropas,  as  it  pos- 
sesses those  essential  characters  by  which  that  tribe  is  pecu- 
liarized  {huj,  op.  iii.  166).  Although  in  its  general  features  it 
offers  some  approach  to  Atropa,  it  comes  nearest  to  Mandragora 
in  its  floral  structure,  but  not  in  its  habit,  agreeing  with  it  in  the 
form  of  its  calyx,  its  tubular  corolla  with  a  border  of  five  equal 
segments  having  an  imbricated  sestivation,  one  being  always 
exterior ;  in  its  stamens  inserted  in  the  tube,  the  filaments  often 
very  unequal  in  length,  l^eing  generally  furnished  with  tufts  of 
hair  a  little  above  the  geniculated  points  of  their  insertion  j  in 
the  style  being  declined  away  from  the  external  lobe  of  the 
border ;  in  the  form  of  its '  stigma,  its  bilocular  ovarium  with 
krge  fleshy  placentae  adnate  to  the  dissepiment,  in  its  baccate 
fruit  supported  by  its  persistent  unchanged  calyx,  and  its  spiral 
terete  embryo. 

The  calyx  in  Lycium  is  generally  small  and  cupshaped,  with 
five  erect  teeth ;  these  are  mostly  equal,  but  sometimes  one,  two, 
or  three  of  the  teeth  become  imperfectly  confluent  with  the 
others,  appearing  thus  irregularly  3-toothed  or  bilabiate,  a 
feature  originating,  as  before  observed,  in  the  partial  splitting  of 
the  teeth,  a  character  that  often  varies  in  amount  with  its  age, 
and  in  the  same  specimen :  it  is  always  persistent,  and  little 
changed  with  the  growth  of  the  fruit.  The  corolla  is  always 
contracted  below  the  point  of  insertion  of  the  stamens,  is  cylin- 
drical towards  the  base,  the  tube  being  often  inflated  or  more  or 
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less  fanneUshaped  above,  with  a  border  sometimes  narrow,  havin 
five  small  rounded  imbricated  lobes,  or  frequently  these  divisions 
are  longer,  being  often  continued  through  the  whole  infundibn- 
liform  portion  of  the  tube  to  the  insertion  of  the  filaments,  in 
which  case  they  become  wholly  exserted  after  the  expansion  of 
the  border :  these  features  are  so  constant  in  different  individuals 
as  to  afford  excellent  sectional  characters.  The  corolla,  although 
very  often  symmetrical  in  its  form,  is  not  constantly  so,  for  in 
many  species  the  tube  is  more  or  less  inflated  upon  the  side 
opposite  to  that  of  the  more  exterior  lobe  of  the  border,  and 
both  stamens  and  style  are  somewhat  declined  towards  this  gib« 
bous  portion :  one,  two  or  three  of  the  stamens  are  often  consi- 
derably shorter  than  the  others,  which  do  not  exceed  the  total 
length  of  the  corolla ;  they  are  sometimes  even  still  shorter,  and 
wholly  included  witliin  the  tube  after  the  expansion  of  the 
border.  The  filaments  are  generally  geniculated^  or  suddenly 
bent  at  the  point  of  their  insertion  mto  the  tube  of  the  corolla, 
and  again  curve  a  little  above  this  point  into  an  erect  position, 
and  here  they  are  often  furnished  with  a  dense  globular  tuft  of 
white  hairs,  which  form  a  fornix  closing  the  moutlk  of  the  con* 
tracted  portion  of  the  tube  around  the  base  of  the  style ;  in 
several  cases  the  filaments  at  their  base  are  distinguished  by  a 
fiat  adnate  fleshy  process,  fringed  on  its  margin,  bearing  some 
analogy  to  the  tooth  of  the  filaments  in  Cestrum,  or  the  gland- 
like scale  in  Zygophyllacea ;  they  are  sometimes  altogether 
smooth.  The  ovarium  is  seated  upon  a  short  columnar  support, 
to  which  the  base  of  {he  corolla  is  persistently  adnate:  after 
iinpregnation,  the  corolla  breaks  away  by  an  irregular  oircum- 
scissile  line,  leaving  a  free  persistent  cup,  which  encircles  the 
lower  moiety  of  the  ovarium :  in  the  details  given  of  many  species 
of  Lycium  by  M.  Dunal^  he  describes  this  as  a  dentate  cupular 
proper  disk,  but  that  is  certainly  a  mistake ;  this  circumscission 
of  the  corolla  is  a  constant  feature,  and  may  always  be  relied 
upon  as  a  good  generic  character,  but  this  fact  has  hitherto 
escaped  attention.  The  base  of  the  ovary,  enclosed  within  this 
induvial  cup^  is  at  the  same  time  marked  by  a  glandular  enlarge 
ment  of  a  different  colour,  which  is  a  true  adnate  hypogynous 
didk,  although  sometimes  this  is  almost  obsolete.  The  ovarium 
is  uniformly  2-locular,  with  numerous  ovules  in  each  cell  attached 
to  a  thickened  placenta  adnate  to  the  dissepiment.  The  berries 
supported  on  the  small  persistent  calyx  are  scarlet,  black,  or 
blu^ :  they  contain  several  flattened  reniform  seeds,  surrounded 
by  pulp,  and  attached  to  the  central  placenta :  their  slender 
terete  embryo,  enclosed  in  solid  albumen,  is  spirally  helical,  that 
is  to  say,  it  consists  of  more  than  a  single  volution,  which  is  not 
coiled  in  a  plane>  but  rises  in  the  middle  in  a  slightly  conical 
fprm  like  the  whorl  of  a  snail-shell ;  the  radicle,  equal  in  length 
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and  diameter  to  the  cotyledons,  points  to  the  basal  angle  of  the 
seed  at  some  distance  from  the  lateral  hilumi  which  is  situated 
in  a  conspicuoas  sinus  on  the  ventral  margin.  The  following  is 
offered  as  a  more  exact  expression  of  its  generic  features  than 
that  given  in  the  '  Prodromus  *  referred  to. 

Lycium,  Linn.;  DC.  Prodr.  xiii.  508  (char,  emend.). — Cali/x 
tubuloso-campanulatus,  5-dentatus,  vel  sub-5-fidus,  dentibus 
saepe  irregulmbus  vel  aliquantulum  coniluentibus,  persistens. 
Corolla  tubulosa  vel  infundibuliformis,  tubo  imo  constricto 
et  hinc  demum  circumscisso,  limbo  5-  rarius  4-fido,  laciniis 
rotundatis  vel  oblongis,  obtusis,  tubo  brevioribus  aut  lon- 
gioribus,  refle^is,  sestivatione  valde  imbricatis,  lateribus  sese 
ample  tegentibus.  Stamina  5,  rarius  4,  laciniis  altema,  ssepe 
insequaUa,  medio  vel  supra  basin  tubi  inserta,  longitudine 
corollee  aut  breviora ;  filamenta  filiformia,  glabra,  vel  supra ' 
insertionem  semper  geniculatam  interdum  barbata,  ssepe  lon- 
giuB  hirsuta,  aut  ad  basin  glandula  lineari  antice  sita,  margine 
ciliata  donata ;  anthens  oblongse,  2-Ioculares,  loculis  adnatis, 
sequaliter  2-valvatis,  rima  longitudinali  margine  dehiscentibus. 
Pollen  globosum  longitudinaliter  3-sulcatum.  Ovarium  brevi- 
ter  stipitatnm,  oblongum,  imo  disco  camoso  adnato  sspissime 
fere  obsoleto  et  cupula  libera  (coroUae  reliquo)  circumdatum, 
2-localare,  placentis  dissepimento  coadunatis,  multiovulatis. 
Stylus  simplex,  staminibus  subsequilongus,  apice  paullo  in- 
crassatus.  Stigma  depresso-capitatum,  plus  minusve  2-lobum. 
Bacca  calyce  ssepe  irregulariter  fisso  suffulta,  globosa,  aut 
ovata,  2-locularis.  Semina  plurima,  compressa,  reniformia; 
testa  scrobiculata,  Crustacea ;  embryo  intra  albumen  camosum, 
faelico-spiralis,  teres,  radicula  augulo  basali  spectante,  hiloque 
marginsdi  evitante,  cotyledonibus  semiteretibus  sequilonga. — 
Arbusculse  vel  frutices  sapius  spinosi,  prtesertim  in  America  et 
Africa^  pauei  in  Europa  australi  et  Asia  crescentes;  folia  altema, 
inteffra,  stepissime  e  gemmis  foUaceis  axillaribus  fasciculata ; 
flores  pedunculatif  solitarii,  gemini,  vel  aggregati,  axillares,  vel 
sapius  e  gemmulis  foliaceis  in  spinis  sistentes,  aut  rarius  ex  ax- 

^  illis  approximatispseudo'terminales ;  coroMdd  albida,flavescentes, 
rosea,  vel  coccinea, 

1 .  BaACH YCOFE.  Corolla  fere  cylindrica,  interdum  paullo  ventri' 
cosa,  limbi  laciniis  parvulis,  tubi  dimidio  longitudine,  vel  adhuc 
sapius  brevioribus. 

A.  Gbrontooe^. 
*  Filamenta  kevia.     8p.  1  ad  8. 

1.  Lycium  savum  (n.  sp.) ; — ^fruticosum,  valide  spinosum,  spinis 
patulis,  fuscis,  nudis,  folio  brevioribus,  aut  foliiferis  et  tunc 
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loDgioribus;  foliis  crebre  fasciculatis^  spathulato-^blongisy 
apice  rotundatis^  a  medio  in  petiolum  angustatis^  pallidis^  cras- 
siusculis,  eveniis^  utrinque  obsolete  puberulis;  floribus  e  fasci- 
culis  solitariis  aut  binis^  pedunculatis^  calyce  brevi^  tubulosD^ 
submembranaceo^  subaequaliter  5 -dentate,  dentibus  pubescen- 
tibus,  corolla  subeylindrica,  tubo  supeme  pauUo  ampliato, 
utrinque  glaberrimo,  limbi  laciniis  5,  rotundkto-ovatis,  mar- 
gine  subciliatis,  staminibus  5  inclusis,  2  faucem  attingentibus, 
reliquis  multo  brevioribus,  filamentis  omnino  glabris^  paullo 
infra  medium  tubi  insertis ;  stylo  filiformi,  tubo  sequilongo. — 
Arabia. — (t;.  s.  in  herb.  Hook.  ''  ad  Cistemas  Geddae/^  Fischer, 
no.  98.) 

This  plant  appears  to  be  identical  with,  that  described  by 
M.  Dunal  in  DC.  Prodr.  xiii.  524.  as  '^  L.  Mediterraneum,  sectio 
lonffiflorum,  an  species  diversa  ?  var.  S.  cinereum/^  and  found  in 
the  same  place  by  Schimper.  Its  leaves  are  6  to  9  lines  long, 
1^  or  2,  rarely  3  lines  broad ;  the  peduncle  is  1^  line,  and  the 
calyx  barely  1  line  long;  the  tube  of  the  corolla  5  lines  in 
length,  ]^  line  diameter;  segments  1^  line  long,  1  line  broad, 
the  margins  being  slightly  ciliated,  while  all  the  rest  of  the 
corolla  is  smooth  :  the  stamens  are  pei*fectly  glabrous,  as  well 
as  the  tube  beneath  their  insertion,  one  of  the  stamens  being 
only  two-thirds  the  length  of  the  two  that  reach  the  mouth  of 
the  tube*. 

2.  Lycium  Europieum,  Linn.  Syst.  i.  228 ;  Mant.  97 ;  Sibthorp, 
Fl.  Grsec.  i.  155.  tab.  236.  L.  salicifolium.  Mill.  Diet.  no.  3. 
tab.  171.  fig.  2.  L.  Mediterraneum  (§  breviflorum),  Dun.  in 
DC.  Prodr.  xiii.  524,  cum  aliis  variis  synonymis  et  citatio- 
nibus  auctorum ; — ramulis  erectis,  subteretibus,  glabris,  vel 
albido-priiinosis,  spinosis,  junioribus  angulatis,  albescentibus, 
et  glanduloso-pUosulis,  spinis  nudis,  vel  longioribus  et  gem- 
miferis,  gemmis  ssepe  tuberculatis ;  foliis  fasciculatis,  spa- 
thulato-oblongis,  apice  acutis  vel  obtusiusculis,  imo  in  petio- 
lum elongatulum  cuneatis,  subglabris  vel  sub  lente  parce  glan- 
duloso-pilosis ;  floribus  e  fasciculis  solitariis  vel  binis,  pedun^ 
culo  longiusculo,  calyce  subpoculiformi,  membranaceo,  pri- 
mum  aequaliter  5-dentato,  demum  sub-bilabiato,  dentibus 
obtusiusculis  sphacelato-puberulis ;  corolla  tubuloso-infundi- 
buliformi,  glabra,  tubo  intus  infra  insertionem  staminum 
piloso,  limbi  laciniis  5,  rotundis,  glabris,  tubo  4to  brevioribus, 
staminibus  5  inclusis,  faucem  attingentibus,  3  paullulo  bre- 
vioribus, filamentis   medio  tubi  insertis,  et  in  nervis    tot- 

*  A  drawing  with  analytical  details  of  this  species  is  given  in  the  '  lUustr. 
South  Amer.  Plants,'  vol.  ii.  plate  64  A. 
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idem  decurrentibus^  hinc  tuboque  pilosulis^  parte  libera  om- 
nino  glabris;  stylo  capillaceo^  vix  exserto^  cum  ovario  arti- 
culato :  bacca  pisiformi  subglobosa. — ^Per  totam  Europam 
Australem^  prsesertim  in  Grsecia  abundat^  unde  pro  sepibus 
'  antiquissime  introductum^  forsan  in  Africam  Borealem  spon- 
taneum,  Insulasque  Madeira  et  Canarienses. — v.  8.  in  kerb. 
Hook.  (Madeira)  Lemann,  no.  552  {in  sepibtis  Fort&s  Sancti 
abundans)^. 

M.  Dunal  rejects  the  Linnsean  name^  merely  because  the  plant 
is  not  common  throughout  all  Europe;  but  on-  the  same  ground^ 
the  name  he  has  substituted  is  equally  inappropriate^  since  it  is 
acknowledged  by  himself^  that  although  it  occurs  in  Southern 
Europe  and  the  Mediterranean  Islands,  it  has  originally  been 
introduced  there.  If  we  must  reject  the  Linnsean  name,  for 
which  I  can  see  no  reason,  it  would  be  infinitely  better  to  adapt 
a  synonym  nearly  as  old,  in  preference  to  a  new  and  unsuitable 
term,  in  which  case  Miller^s  name,  by  common  rule,  would  claim 
precedence  over  that  of  M.  Dunal. 

A  considerable  difference  is  observable  in  this  and  the  pre- 
ceding plant,  both  in  habit  and  in  the  structure  of  its  flowers. 
It  is  a  species  well  known,  and  frequently  found  in  gardens  in 
England.  The  barren  spines  measure  3  to  5  lines^  but  the  gem- 
miferous spines  are  much  longer :  the  leaves  are  usually  from 
9  to  15  lines  long,  1^  to  3  lines  broad,  and  attenuated  into  a 
slender  petiole;  the  pedicel  is  2  lines  in  length,  the  calyx  is 
^  line  long ;  the  tube  of  the  corolla  is  a  little  curved,  5  lines 
long,  1^  line  diameter  in  the  middle,  2^  lines  in  the  mouth,  the 
rounded  glabrous  segments  being  1^  line  in  diameter.  A  spe- 
cimen in  Sir  Wm.  Hooker's  herbarium  from  one  of  the  Canary 
Islands  (Falma,  Bourgeau,  no.  924),  affords  a  good  example  of 
what  has  been  before  said  respecting  the  variation  of  habit  and 
difference  in  the  size  and  shape  of  the  leaves  sometimes  found  in 
the  same  individual.  One  branchlet  bears  some  short,  stout, 
bare,  axillary  spines,  little  more  than  3  lines  in  length;  but 
other  axils  that  are  without  spines,  produce  a  single  large  fleshy 
leaf  from  2  to  2^  inches  long,  and  ^  an  inch  broad,  somewhat 
obtuse  at  the  apex,  and  attenuated  into  a  petiolar  base ;  another 
straight  branch,  18  inches  long,  is  beset  with  numerous  straight 
bare  spines,  1  to  1^  inch  long,  accompanied  by  separate  alter- 
nate leaves,  3  to  6  lines  in  length,  1  to  3  lines  broad,  and  with- 
out flowers ;  a  third,  and  more  fragmentary  portion,  has  a  single 
spine,  2|  inches  long,  bearing  three  small  bare  spines,  each  3 
lines  in  length,  and  a  single  spineless  nodose  axil,  producing  five 
fasciculated  leaves,  about  an  inch  long,  and  3  lines  broad,  with 

*  A  drawing  with  details  of  this  plant  is  shown  (/oc.  dt.),  plate  ^  B. 
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four  flowers^  the  peduncles  oi  which  are  4  lines  in  length :  in  all 
of  these  the  corolla  had  fallen  off,  leaving  the  ovary  encircled  by 
its  induvial  cup  and  the  persistent  calyx. 

3.  Lycium  Indicum^  B>.  Wight,  Icon.  tab.  1403 ;— glaberrimom, 
ramis  flexuosis,  rumulis  divaricatis,  apice  spinescentibus,  vel 
abbreviatis,  spinosia,  spinis  inferioribus  nu£s ;  foliis  e  gemmis 
fasciculatis,  vel  altemis,  ^pathulato-oblongis,  imo  anguste 
cuneatis,  sessilibus;  floribus  (in  specimine)  snbsolitariis  (in 
icon.  cit.  fascicalatis),  calyce  pedicello  subsequilongo,  tubuloso^ 
5-costato,  dentibus  cum  costis  continuis,  sinubus  rotundatis 
demum  insequaliter  fissis :  corolla  (sicca)  pallide  flava,  infondi^ 
bnliformi^  tubo  calyce  4-plo  longiore,  glabro,  limbi  laciniis 
rotundis,  ciliatis,  tubo  4to  brevioribus :  staminibus  glabris, 
valde  insequalibus,  paullo  supra  basin  tubi  insertis,  quorum 
2  inclusis,  3  subexsertis ;  stylo  exserto :  bacca  globosa,  pisi 
magnitudine,  apiculata,  seminibus  paucis. — Fenins.  Indise 
Orientalis. — v.  s.  in  herb.  Hook.  Guzzerat  et  Scinde  {Stocks, 
n.  112;  Dr.  Thomson,  n.  57). 

In  this  very  distinct  species  the  leaves  vary  considerably  in 
form ;  Dr.  Wight  received  his  specimens  from  Dr.  Stocks,  and 
from  the  notes  accompanying  it,  this  distinguished  botanist  was 
led  to  infer  that  it  might  be  only  a  variety  of  L.  Europaum :  in 
those  notes  Dr.  Stocks  talks  of  its  bearded  stamens,  evidently 
confounding  his  own  specimens  with  another  species  growing  in 
Scinde.  In  Dr.  Thomson^s  plant  the  .leaves  are  fasciculated, 
obovate-lanceolate,  4  to  6  lines  long,  1  to  li  line  broad ;  the 
peduncle  is  1  line  long;  the  calyx,  1^  line  in  length,  is  tubular, 
with  long  obtuse  teeth ;  the  corolla  is  contracted  below,  its  tube 
being  smooth  and  4  hues  long,  its  border  having  five  rounded 
ciliated  segments  1  line  in  diameter ;  the  membranaceous  fila- 
ments are  quite  smooth  and  included,  two  of  them  measuring 
2  lines,  the  other  three  3  lines ;  the  style  is  4  lines  in  length ; 
the  ovary,  supported  by  a  closely  adnate  gland,  is  surrounded  at 
its  base  by  the  induvial  cup  of  the  corolla.  The  specimens  from 
Guzzerat  have  leaves  12  lines  in  length  and  4  lines  in  breadth ; 
those  from  Scinde  are  obovate  or  oblong,  8  lines  loug,  3  to  4 
lines  broad :  the  pedicels,  one  or  two  in  each  axil,  are  2  lines  in 
length*. 

4.  Lycium  oxycarpum,  Dun.  in  DC.  Prodr.  xiii.  518.     Lycium 
Afrum,  Dregs. — C.  B.  S. — t?.  s.  in  herb.  Hook,  (Drige), 

The  specimen  above  quoted  is  certainly  distinct  from  L.  Afrum ; 
it  is  entirely  smooth,  with  large  knotted  glands  in  the  axils,  out 

*  Thii  species  with  analytical  details  is  seen  {loc.  cit,),  pla|«  64  C. 
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of  which  the  spinet  grow ;  the  leaves  are  9  to  14  lines  long^  2  to 
2|  lines  broad ;  the  pedicels  are  5  lines  long^  the  smooth  cup- 
shaped  calyx  is  1^  line  long,  the  points  of  the  angular  teeth  being 
tomentose ;  the  corolla  i&  tubular  and  smooth,  the  tube  being 
8^  lines  long,  1^  line  diameter,  with  sm^U  round  segments  f  line 
diameter:  the  stamens  are  included,  the  filaments  being  dilated  at 
the  base,  and  inserted  near  the  bottom  of  the  tube,  and  are  almost 
its  length,  subequal,  slender  and  smooth  :  the  style  is  ezsertedf'. 
The  variety  a.  grandiflorum  of  M.  Dunal  appears  to  be  Lycium 
austrinum,  nob. ;  var.  fi,  parviflorum  and  7.  angustifolium  may 
probably  be  small-leaved  varieties  of  L.  oxycarpum,  but  it  is  im- 
possible to  judge  of  this  without  examination. 

5.  Lyman  intricatum,  Boiss.  Elench.  PI.  Nov.  Hisp.  143 ;  Voy. 
Bot.  Esp.  n.  1215 ;  Dunal  in  DC.  Prodr.  xiii.  625.— Hispania 
et  Africa  BoreaU. — v,  s.  in  herb.  Hook,  Oran.  Balansa,  n.  659. 


In  this  specimen  the  spines  are  approximate,  thick,  horizontally 
spreading,  1  to  1|  inch  long,  bearing  numerous  fascicles  of 
leaves  larger  than  those  described  by  M.  Dunal ;  they'  are  from 
4  to  6  lines  long,  1  line  broad :  the  peduncles  are  2  lines  long ; 
the  calyx,  slightly  pubescent,  is  1  line ;  the  tube  of  the  corolla, 
quite  glabrous,  is  6  or  7  lines  long ;  the  lobes  of  the  border  are 
nearly  orbicular,  smooth,  and  1  line  long ;  the  filaments  are  quite 
smooth,  and  fixed  in  the  middle  of  the  tube ;  two  of  the  anthers 
reach  the  mouth,  one  is  shorter,  and  the  two  others  are  a  little 
exserted  :  the  style  attains  the  length  of  the  lower  anther  t- 

6.  Lycium  halaphyllum,  Welw.  MSS.  n.  sp.  ;«-*-fruticosum,  nunc 
2-pedale,  nunc  vix  2-unciaIe,  glaberrimum,  ramulis  virgatis, 
costato-angulatis,  inermibus  vel  spinosis :  foliis  subfasciculatis, 
valde  polymorphis,  oblongis,  utrinque  acutiusculis,  vel  obtusis 
'  et  spathulatis,  crassissimis,  glabris,  vix  petiolatis ;  floribus 
solitariis,  calyce  tubulari,  5-dentato,  pedicello  subsequilongo, 
corollse  glabrse  laciniis  rotundatis,  tubo  infundibuliformi  6to 
brevioribus. — Lusitania. — v,  s.  in  herb.  Hook. ;  ad  rupes  mari- 
timaeprope  Lagos  et  Cabo  S.  Vicente  {Welwich,  herb.  Algarv. 
n.  717). 

A  very  distinct  species,  varying  greatly  in  its  height,  form, 
and  aspect,  and  in  the  size  and  shape  of  4ts  fleshy  leaves  :  those 
of  the  shorter  plants  are  more  fleshy  and  spathulate,  3  or  4  lines 
long  and  1  line  broad ;  the  larger  plants  have  straight  branches, 
with  spines  {  to  1|^  inch  long,  with  leaves  5  or  6  lines  in  length 
and  2  or  8  lines  in  breadth ;  the  peduncles  are  1  line  long  i  the 

*  For  a  drawioj^  and  detail  of  this  species  see  (2oc.  cU.)  plate  64  D. 
t  A  drawing  with  details  of  this  species  is  shown  (foe.  et/.),  plate  64  E. 
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calyx,  of  the  same  length,  is  narrow,  tubular,  with  five  short  equal 
ciliate  teeth  j  the  corolla  is  narrow,  slightly  funnel-shaped,  a  little 
curved,  smooth,  5  lines  long,  with  five  nearly  orbicular  segments, 
I  line  long,  with  ciliate  margins ;  the  filaments  are  smooth,  in- 
serted below  the  middle  of  the  tube,  two  of  them  reaching  the 
mouth,  two  somewhat  shorter,  with  the  fifth  intermediate*. 

7.  Lycium  orientale  (n..  sp.) ; — ramulis  griseis,  substriatis,  vir- 
gatis,  spinosis,  spinis  longis,  gemmiferis;  foliis  fasciculatis, 
aut  alternis,  lineari-spathulatis,  in  petiolum  gracilem  atte- 
nuatis,  glaberrimis,  aut  pubescentibus ;  floribus  solifcariis,  pe- 
dicello  calyce  tubuloso  subsequaliter  4-5-dentato  ciliato  2plo 
longiore ;  coroUse  glabrae  laciniis  brevibus  4-5  oblongis,  mar- 
gine  subciliatis,  tubo  anguste  cyliudrico  supeiTie  paullo  latiore 
4to  brevioribus,  staminibus  inclusis,  4-5,  subsequalibus,  fila- 
mentis  glabris,  tubo  4to  brevioribus,  antheris  oblongis,  basi 
cordatis^  apice  connectivo  excurrente  mucronatis,  faucem  attin- 
gentibus;  stylo  elongato,  capillari,  apice  incurvo,  exserto. — 
Asia  Minor  et  Arabia. — v.  s.  in  herb.  Hook.  Smyrna.  Arabia 
VetrdSA  {E.  Boissier). 

This  species  is  probably  common  throughout  the  Levant,  but 
has  been  confounded  with  L.  Europaum  and  L.  Barbarum,  from 
both  of  which  it  is  quite  distinct.  The  two  specimens  above 
cited  difier  much  in  appearance,  the  Smyrna  plant  having  much 
larger,  linear,  subulate,  veinless  leaves,  generally  alternate,  some- 
what thinner  iu.  texture  and  quite  smooth :  that  from  Arabia  has 
shorter,  spathulate,  crisp,  fasciculate,  pubescent  leaves,  and  some- 
times tetramerous  flowers,  but  in  the  form  of  the  calyx,  the  length 
of  the  tube  of  the  corolla,  the  shape  and  size  of  the  segments  of 
its  border,  the  very  short  similar  glabrous  stamens,  with  singu- 
larly mucronate  anthers,  the  two  specimens  quite  agree.  The 
latter  plant  has  quite  the  habit  and  appearance  of  L.  Barbarum, 
but  it  differs  in  the  greater  length  of  the  tube  of  the  corolla,  its 
shorter  and  entirely  smooth  stamens  and  mucronate  anthers. 
The  Smyrna  specimen  greatly  rei^embles  L.  EuroptBum  in  appear- 
ance; its  leaves  are  12  to  15  lines  long,  2  lines  broad;  the 
pedicel  is  2  lines  long,  the  calyx  1  line,  the  tube  of  the  corolla 
5^  lines,  its  segments  1^  line.  In  the  Arabian  plant  the  leaves 
are  3  to  5  lines  long,  1  hne  broad,  obtuse,  slightly  pubescent ; 
the  peduncle  is  2  lines  long,  the  narrow  tubular  calyx  often 
1^  line  long,  the  tube  of  the  corolla  4^  lines,  the  segments  1  line, 
and  the  filaments  are  barely  a  line  in  length  f. 

8.  Lycium  Persicum  (n.  sp.) ; — glaberrimum,  ramulis  valde  no- 

*  This  species  with  analytical  details  is  shown  {loc^  cit.)  plate  64  F. 
t  A  drawing  with  details  of  this  species  is  shown  (loc.  cit.)  in  plate  65  A. 
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dosiB^  breviter  ifpinosis ;  foliis  spathulato-obovatis  vel  oblongis^ 
in  nodis  glomerosis  fasoiculatis ;  floribus  solitanis^  calyce  par- 
vulo^  tubuloso,  subaeqaaliter  5-dentato^  margine  ciliato ;  corolla 
violacea,  glabra^  longe  et  anguste  tubulosa/  superae  paullo 
ampliata^  limbi  laciniis  5^  ovatis^  margine  subciliatis^  tubo 
sexto  brevioribus^  staminibus  5^  medio  insertis^  glabris^  2  bre- 
vissimis,  2  fauce  vix  exsertis^  1  intermedio  ineluso ;  stylo  tenuis 
stigmate  exserto. — Arabia. — v.  8,  in  herb.  Hook,  (Aden,  in 
mariiimis,  Dr.  Hooker);  {idem,  Dr.  T.  TTiomson). 

Near  L.  orientak^  but  much  more  gnarled  and  stunted  in  its 
growth  j  its  corolla  more  slender,  its  stamens  very  unequal  in 
length,  and  its  anthers  not  furnished  with  the  same  long  mucro- 
nate  point*  Its  branches  are  somewhat  flexuose,  with  rather 
close  internodes,  and  a  spine  grows  out  of  each  salient  node :  the 
leaves  are  3  to  9  lines  long,  ^  to  2  lines  broad ;  the  peduncle  is 
2  hnes^  the  calyx  1  line,  the  tube  of  the  corolla  5  lines,  its  seg- 
ments I  to  1  line  long :  the  shorter  stamens  are  1  line,  the  inter- 
mediate 2  lines^  the  longer  ones  2^  lines  in  length  :  the  flowers 
are  '^  blue  purple*/' 

**  Filamenta  basi  hirsuta.     Sp.  9  ad  14. 

9.  Lycium  Austrinum  (n.  sp.) ;  (an  L.  oxycarpuniy  var.  a.ffrandi* 
florum,  Dun.  in  DC.  xiii.  518  ?) — ramosum,  inerme,  vel  rarius 
breviter  spinosum;  ramulis  tortuosis,  subnitidis,  grosse  no- 
dosid,  nodis  approximatis,  creberrime  foliosis ;  foliis  5-20  e 
nodis  fasciculatis,  glaberrimis,  longe  lanceolatis,  obtusis,  vel 
acutiusculis,  in  petiolum  tenuem  spathulatis ;  floribus  e  fasci- 
culis  2-5,  pedunculis  folio  brevioribus,  calyceque  tubuloso 
4-5-dentato  3p]o  longioribus;  Corolla  majuscula,  tubulosa, 
subincurva,  imo  crassa,  coarctata,  glabra,  intus  paullo  infra 
insertionem  staminum  pubescente,  limbi  laciniis  5  rotundatis, 
nervosis,  glabris,  tubo  6-8vo  brevioribus,  staminibus  valde 
insequalibus,  filamentis  e  quarta  parte  tubi  orientibus,  imo 
geniculatis  et  glabris,  mox  longiuscule  hirsutis,  dein  glabris, 
filiformibus,  2  longioribus  longe  exsertis,  2  intermediis  faucem 
attingentibus,  1  multo  breviori  inserto ;  stylo  filiformi,  apice 
crassiusculo,  incurvo,  exserto.— In  Africa  Australi. — v.  s.  in 
herb.  Hook.  Gamka  ttiver  {Burke). 

A  plant  with  large  conspicuous  flowers  like  those  of  L.  Afrum, 
but  narrower  and  paler ;  the  leaves  are  much  larger  and  more 
crowded ;  it  differs  moreover,  essentially,  in  the  structure  of  the 
flowers.  The  leaves  are  comparatively  thin  in  texture,  veinless, 
nearly  an  inch  long,  including  the  slender  petiole,  and  1^  to  2 

*  This  species  with  analytical  details  is  delineated  {loc,  cit.)  in  plate  65  B. 
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lines  broad;  the  peduncles  are  6  lines  long;  the  tubular  calyx 
2  lines,  the  tube  of  the  corolla  8  or  9  lines,  the  segments  are 
1  to  1^  line  longi'. 

10.  Lydum  hirsutum,  Dun.  in  DC.  Prodr.  xiii.  521. — C.  B.  S. — 
V.  s.  in  herb.  Hook.  {Drige,  7866  b).  Graham's  Town  {Ruther- 
ford). 

This  is  well  distinguished  by  the  rather  dense  pubescence 
which  clothes  the  stemlets,  the  spines  and  the  leaves.  In  Drege's 
specimen  the  leaves  are  elliptic,  oblong,  acute,  attenuated  at  the 
base  into  a  slender  petiole  of  one-third  the  length  of  the  blade  ; 
the  total  length  being  9  to  12  lines,  and  their  breadth  3  or  4  lines. 
The  specimen  from  Graham's  Town  is  much  more  branched,  the 
branchlets  and  spines  are  nearly  at  right  angles  and  densely 
beset  with  clusters  of  leaves :  here  the  petiole  is  nearly  obsolete, 
the  leaves  are  only  3  or  4  lines  long  and  1^  or  2  lines  broad  : 
the  flowers,  upon  an  extremely  short  peduncle,  are  nearly  sessile : 
the  tubular  and  very  pubescent  calyx  is  larger  than  in  the  other 
specimen,  its  tube  being  2  lines,  and  its  nearly  equal  Enear  teeth 
being  widely  spread  and  1  or  1^  line  long:  the  tube  of  the 
corolla  is  4  lines  long,  nearly  cylindrical,  with  a  border  of  five 
rounded  oblong  segments,  ciliated  on  the  margins,  nearly  a  line 
in  length :  the  stamens  are  nearly  equal  in  length,  inserted  con- 
siderably below  the  middle  of  the  tube,  hirsute  for  about  one- 
fourth  their  length,  and  reach  the  mouth :  the  flowers  in  this 
specimen  are  in  a  bad  condition  f* 

11.  Lycium  arenicolum  (n.  sp.) ; — spinosum,  glaberrimum,  ramis 
costato-angulatis,  ramulis  superioribus  elongatis,  subvirgatis, 
inferioribus  in  spinis  nodosis  abbreviatis,  nodis  osseis,  nitidis, 
cupulatis,  utrinque  lateraliter  in  costis  decurrentibus ;  fohis 
creberrime  fasciculatis,  sessilibus,  linearibus,  carnosulis,  acutis; 
floribus  4>meris  e  fasciculis  solitariis,  brevissimis,  pedunculatis, 
calyce  insequaliter  4-dentato,  dentibus  ciliatis ;  corolla  parva, 
tubulosa,  limbi  laciniis  4  oblongis,  ciliatis,  tubo  tertio  brevi- 
oribus ;  staminibus  inaequalibus,  paullo  supra  basin  insertis,  1 
parum  exserto,  2  faucem  attingentibus,  quarto  breviori  incluso, 
filamentis  basi  hirsutulis ;  ovario  induvio  corollse  circumdato, 
et  disco  carnoso  rubro  arete  adnato  suffulto ;  stylo  apice  in- 
crassato  exserto. — C.  B.  S. — v.  s.  in  herb.  Hook. ;  in  arenosis  ad 
Orange  River  {Burke). 

This  plant  has  greatly  the  habit  and  appearance  of  L,  ienue, 

*  A  figure  of  this  species  with  sectionel  details  is  given  {loc,  eit.), 
plrte65C, 

t  This  species  with  sectional  drawings  is  represented  {loc.  cit.)  in 
plate  65  D. 
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and  is  remarkable  for  the  cupular  nodes  that  project  trom  the 
axils^  and  that  are  decurrent  on  each  side  with  the  angles  of  the 
stem  :  five  to  ten  leaves  grow  out  of  each  node,  and  are  5  to  7 
lines  long,  i  line  broad  :  the  peduncle  is  barely  longer  than  half 
a  line,  the  calyx  1  line,  the  teeth  of  the  corolla  2^  Imes,  the  seg- 
ments of  the  border  ^  Une  long*. 

12.  Lyeium  oarycladum  (n.  sp.) ; — ramosissimum,  glaberrimum, 
ramis  patentibus,  ramulisque  angulatis,  longiusculis,  apice 
spinosis,  nodis  approximatis,  osseis,  cupulatis;  foliis  parvulis, 
4-7  hinc  creberhme  fasciculatis,  spathulato-hnearibus,  camo-^ 
sulis;  floribus  e  fasciculis  solitariis,  ^breviter  pedunculatis, 
calyce  glabro,  pocoliforaii,  subsequaliter  5-dentato,  dentibns 
acutis  subciliatis,  corollas  tubo  infundibuliformi  glabro,  imo 
intra  calycem  piloso,  limbi  laciniis  ovatis,  tubo  4-6to  brevi- 
oribns,  margine  baud  ciliatis,  staminibus  non  longe  a  basi  in- 
sertis,  filamentis  imo  glabriusculis,  dein  longiuscule  hirsu- 
tulis,  superne  glabris,  2  longioribus  exsertis,  2  medianis  fau- 
cem  attingentibus,  quinto  breviori  incluso. — C.  B.  S. — t;.  s.  in 
herb.  Hook.  Uitenhage  {Harvep,  81).    South  Africa  {Bwke). 

A  plant  with  much  the  habit  of  L.  tetrandmm,  but  with  more 
fleshy  and  broader  leaves :  the  leaves  are  3  or  4  lines  long,  i  line 
broad;  the  pedicel  is  1^  line,  the  calyx  1  Une  in  length,  the  tube 
of  the  corolla  3  or  4  lines,  the  segments  of  the  border  roundish 
or  oval,  f  line  longt* 

13.  Lyeium  roridum  (n.  sp.) ; — ^viscoso-roridum,  spinosissimum, 
intricato-ramosum,  ramis  fuscis,  glaucis,  striatulis,  nodosis, 
fiexuosis,  ramulis  spinosis;  foliis  parvulis,  2-10  creberrime 
fasciculatis,  spathulato-oblongis,  vel  ovatis,  camosis,  pallide 
glaucis,  glandulis  minutissimis  viscosis  utrinque  punctatis, 
pilisque brevissimis  sparse  scabridis  vel  interdum  glabriusculis; 
floribus  in  medio  fasciculorum  solitariis,  pedunculatis,  calyce 
subtubuloso,  sequaliter  profunde  et  acute  dentato,  carnoso, 
punctis  glandulosis  pilisque  brevissimis  munito,  coroUse  tubo 
infundibuliformi  glabro,  limbi  laciniis  ovatis,  tubo  4to  bre- 
yioribus;  staminibus  infra  medium  insertis,  imo  pilis  articu- 
latis  longiusculis  dense  lanatis,  hinc  superne  glabris,  inaequa- 
libu^,  omnibus  exsertis,  bacca  globosa,  parva,  pallida,  mucro- 
nulata,  calyce  cupulato,  dentibus  recurvis  suffulta. — In  Africa 
Australi. — r.  8.  in  herb.  Hook,  {Burke). 

This  plant,  from  its  close  external  resemblance,  would  readily 

*  A  drawing  of  this  species  with  analytical  details  is  shown  {}oe.  eU,), 
plate  65  E. 
t  An  outline  of  this  species  with  floral  details  is  seen  (foe.  et^),  plate  65  F. 
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be  confounded  with  L.  oxycladum,  but  on  careful  examination 
it  will  be  found  extremely  diflFerent.  The  fleshy  leaves  are  1  or  2 
lines  long^  ^  line  broad^  cuneate  below^  with  numerous  yellowish 
immersed  shining  glands  on  both  surfaces;  the  peduncle  is  1^ 
line  long ;  the  tube  of  the  calyx  is  equal  in  length  to  the  five  equal 
erect  divisions^  which  are  |  line  long ;  the  tube  of  the  corolla  is  2^ 
lines ;  the  segments  of  its  border  ^  line  long ;  the  berry  is  nearly 
2  lines  in  diameter^  2-celled^  containing  eight  glaucous-brown^ 
oval^  compressed^  and  somewhat  cochleate  seeds ;  these  are  affixed 
to  the  lower  portion  of  the  dissepiment^  which  is  membranaceous^ 
and  slit  in  the  middle  of  the  upper  portion^  as  in  the  BuboisietB^, 

14.  Lycium  acutifoHum,  E.  Meyer;  Dunal  in  DC.  Frodr.  xiii. 
519. — ^Fro  char,  floral,  a  cl.  Dunalio  donato,  substit. :  ca- 
lycis  dentibus  sequalibus^  brevibus^  acutis^  ciliatis^  coroUse 
glabrae  laciniis  5  ovatis^  tubo  supeme  valde  ampliato,  basi  an- 
gustissimo,  4to  brevioribus,  glabris^  staminibus  insequalibus 
baud  procul  basin  insertis^  imo  longiuscule  hirsutis^  supeme 
glabris^  2  longe^  2  paullo  exsertis,  quinto  multo  breviori  in- 
cluso ;  stylo  exserto. — C.  B.  S. — v.  s.  in  herb.  Hook.  [Drege 
sub  nomine  L*  acutifoUum  b.  E,  M,) 

A'  very  distinct  species,  remarkable  for  its  thin^  membra- 
naceous^ spathulate^  oval^  fasciculated  leaves^  and  its  very- long 
peduncle.  The  leaves  are  3  or  4  lines  long,  1 J  to  2  lines  broad, 
attenuated  at  base  into  a  slender  petiole ;  the  very  smooth  pe- 
duncle is  6  lines  long ;  the  calyx  is  1  line ;  the  tube  of  the  corolla, 
contracted  below,  is  in  its  upper  portion  subcampanulate,  3  lines 
in  length ;  the  segments  of  the  border  being  1  line  longf. 

***  Filamenta  paullo  supra  basin  glabra,  mox  globula  pilorum 

donata,     Sp.  15  ad  22. 

15.  Lycium  Afrum,  Linn. ;  Dun.  in  DC.  Prodr.  xiii.  521,  cum 
aliis  synonymis  et  citationibus  auctorum. — Pro  char.  flor.  cl. 
Dunalii  substitut.  sequent.; — calyce  glabro,  ssepe  margine 
flosculoso-puberulo,  majusculo,  campanulato,  sequaliter  ac  bre- 

-  viter  5-dentato,  demum  2-3-fido;  corolla  conspicua,  infmidi- 
buliformi-campanulata,  imo  breviter  coarctata,  glabra,  limbi 
laciniis  5,  subrotundis,  tubo  5to  brevioribus,  reflexis ;  stami- 
nibus subsequalibus,  inclusis,  faucem  non  attingentibus,  fila- 
mentis  imo  geniculatia,  nudis,  mox  fasciculo  pilorum  donatis, 
dein  superne  glaberrimis. — Africa,  praesertim  in  C.  B.  S. ;  an 
in  Africam  Borealem,  Hispaniam,  et  Lusitaniam  introductum  ? 

*  This  species  witb  fiili  details  is  shown  (loc.  cit,),  plate  66  A. 
■    t  A  drawing  of  this  species  with  details  is  seen  {loc.  cit.),  plate  66  B. 
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.  8,  in  herb,  plurimisy  C.  B.  S. ;  inter  alia,  spec.  coll.  Drige 
{sub  nomine  L,  rigidum,  b,  Thunb.). 

This  is  a  well-known  species,  long  cultivated  in  Europe,  con- 
spicuous for  its  large  crimson  flowers  and  copious  small  foliage. 
The  specimen  above  quoted  from  Drege^s  collection,  and  described 
by  M.  Dunal  in  the  *  Prodromus,'  p.  523,  as  L.  rigidum,  var.  an^ 
gustifolium.  Dun.,  appears  to  me  without  doubt  a  true  L,  Afrum. 
Specimens  from  different  parts  of  Southern  Africa  vary  in  the 
length  and  thickness  of  their  crowded  fasciculate  leaves,  and  the 
species  is  easily  distinguished  from  all  others  by  its  broad  calyx 
and  large  dark-coloured  corolla.  The  species  L.  propinquum 
(DC.  Prodr.  xiii.  526)  was  founded  by  G.  Don  (Diet.  iv.  459) 
simply  upon  Thunberg^s  description  of  Z.  Afrum  in  '  Linn.  Trans.' 
ix.  153:  here,  the  words  ''folia  unguicularia ^'  are  translated, 
leaves  a  nail  long,''  which  M.  Dunal  has  reconstrued  into 
folia  %\  pollicaria :"  to  me  it  appears  that  Thunberg  meant  to 
express  the  essential  feature  of  unguiculate  or  spathulate  leaves  : 
under  this  more  probable  construction  there  is  absolutely  nothing 
in  Thunberg's  character  at  variance  with  what  we  know  of  L. 
Afrum^, 

16.  Lycium  camosum,  Poir. ;  Dunal  in  DC.  Prodr.  xiii.  522. — 
C.  B.  S. ;  an  L.  Afri  mera  varietast 

Not  having  met  with  any  specimen  of  this  reputed  species,  I 
cannot  form  a  decided  opinion  respecting  it,  but  from  the  pub- 
lished descriptions,  no  very  essential  difference  is  appreciable  be- 
tween this  and  the  preceding  species :  the  principal  distinction, 
and  that  derived  from  cultivated  specimens,  consists  in  its  some- 
what smaller  berry  being  of  a  deep  blue,  while  the  other  is  of  a 
blackish  red  colour,  a  mere  difference  of  shade.  M.  Dunal,  from 
a  specimen  cultivated  at  Montpelier,  says  it  is  very  close  to 
L.  Afrum,  differing  only  in  its  smaller  stems,  fewer  spines, 
thicker,  shorter  and  paler  leaves,  and  in  a  more  greenish  hue  in 
the  colour  of  the  corolla :  a  considerable  difference  in  both  these 
respects  is  often  witnessed  in  indigenous  specimens  of  L.  Afrum : 
it  does  not  therefore  appear,  that  the  validity  of  the  species  rests 
upon  very  satisfactory  grounds;  and  this  is  confirmed  by  the 
fact,  that  among  the  numerous  collections  brought  from  all  parts 
of  the  Cape  colony  during  the  last  few  years,  no  specimen  appears 
that  can  be  refeired  to  this  species. 

17.  Lycium  glaucum  (n.  sp.) ; — spinosum,  glaberrimum,  intri- 
cato-ramosum,  ramulis  rugoso-rimosis,  vel  Isevigatis,  juniori- 
bus  niveis,  spin  is  ssepius  brevibus,  nudis,  ex  axillis  strumoso- 

*  An  outline  of  this  species  with  its  floral  analysis  is  shown  (loc.  cit.), 
plate  66  C.  , 
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nodosis;  foliis  e  nodis  5-10^  fasciculatis^  angiistissime  lines- 
ribus^  camosulin^  glauco-pallidis ;  floribu8  in  fasciculis  soli- 
tariis^  folio  patQlo  longioribus;  pedunculo  calyce  tubuloso 
glabro  membranaceo  breviter  et  insequaliter  5-dentato  demum 
fisso  subduplo  longiore ;  corolla  glabra^  infundibuliformi^  pal- 
lide  flava^  imo  coarctata^  limbi  laciniis  oblongis^  obtusis^  reti- 
cnlato-pictis^  tubo  tertio  brevioribus ;  staminibus  5,  subaequa- 
libus,  exsertis^  filamentis  gracilibus^  imo  breviter  pilosis^  2 
panllulo  longioribus^  tubo  fasciculis  totidem  pilorum  cum 
insertione  istorum  altemis  intus  donato;  stylo  capillari, 
apice  inflexo,  exserto. — In  Persia  boreali. — t?.  s,  in  herb.  Hook. 
(Aticher  Eloy,  n.  5035). 

This  is  a  plant  of  very  gnarled  aspect,  with  prominent  warty 
nodes,  of  a  pale  glaucous  hue,  and  with  pale  flowers  half  the  size 
of  those  of  Zr.  Afrum.  It  is  very  distinct  from  L*  Barbarum,  with 
which  it  has  probably  been  confounded.  Its  leaves  are  from  5 
to  7  lines  long,  i  or  ^  line  broad ;  the  peduncle  is  3  lines  in 
length ;  the  narrow  tubxdar  calyx  is  L^  or  2  lines  long,  1  line  in 
diameter ;  the  tube  of  the  corolla  measures  4  lines,  and  the  seg- 
ments of  its  border  1^  line,  and,  excepting  the  five  tufts  of  hair 
placed  alternately  with  the  stamens,  between  their  insertion,  it  is 
quite  glabrous*. 

18.  Lycium  echinatwn,  Dun.  in  DC.  Prodr.  xiii.  513. — ^Ad  char, 
cl.  Dunalii  post  descr.  calycis,  adde ; — corolla  infrmdibuliformi, 
pallida,  4-mera,  imo  coarctata,  limbi  laciniis  rotundis,  margine 
ciliatis,  tubo  4to  brevioribus  j  staminibus  4,  quorum  2  alter- 
natim  longioribus,  exsertis,  alteris  faucem  attingentibus,  fila- 
mentis supra  coarctationem  tubi  glabri  insertis,  hinc  nudis  et 
geniculatis,  mox  fasciculo  pilorum  donatis. — C.  B.  S. — v,  s.  in 
herb.  Hook.  {Drege,  7870). 

The  specimen  above  cited  is  quite  fragmentary,  and  is  remark- 
able for  the  extreme  smallness  of  its  fasciciilate  leaves :  the 
branchlets  appear  angular  and  glaucous,  with  a  few  short  spiiv^s^ 
and  out  of  each  nodose  axil  arises  a  fascicle  of  small  narrow 
linear  leaves,  1  line,  rarely  2  lines  long,  and  \  line  broad  :  out  of 
the  midst  of  these  a  single  flower  is  seen,  the  peduncle  being  1  line 
in  length ;  the  calyx  with  four  small  equal  teeth  is  1  line  long ; 
the  tube  of  the  corolla  is  2  lines,  with  four  orbicular  segments 
^  to  I  line  long :  the  insertion  of  the  stamens  is  at  a  point  one- 
fourth  from  the  bottom  of  the  tube,  which  is  quite  glabrous,  ex- 
cepting a  few  ciliate  hairs  on  the  margin  of  the  segments  t- 

*  This  species  with  analytical  details  is  seen  {loc.  cit.),  plate  66  D. 
t  A  representation  of  this  plant  with  it's  floral  analysis  is  given  (loc.  cit.), 
plate  66  £. 
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19.  Lycium  tetrandrum,  Thunb.  Linn.  Trans,  ix.  154.  tab. '15; 
Dunal  in  DC.  Prodr.  xiii.  516.  Lycium  horridiun^  Thinb. 
loc.cit.  152.  tab.  17;  Dunal,  loccit,  516; — intricato-ramosis- 
simum^  spinosam^  ramulis  patentibus^  nodulosis^  foliis  e  nodis 
fasciculatis^  obovatis^  vel  elliptico-oblongis^  basi  in  petiolum 
brevissimum  attenuatis^  crassiusculis^  glabria;  floribus  4-meri8 
in  fasciculis  solitariis^  pedunculo  brevissimo^  calyce  poculi- 
formi^  glabro^  4-co8tato^  4-dentato,  dentibus  brevibus  ciliatis^ 
corolla  glabra^  infundibuliformi^  limbi  laciniis  rotundatis^ 
margine  ciliatis^  tubo  4to  brevioribus;  staminibus  2  longi- 
oribus  exsertis^  2  -alternis  faucem  attingentibus^  filamentis 
longe  supra  medium  insertis,  hinc  geniculatis,  nudis^  et  cum 
fasciculis  totidem  pilorum  tubo  adnatis  alternis^  mox  globula 
pilorum  donatis^  superne  glabris. — C.B.  S  — v.  s.  in  herb.  Hook. 
{Drhgey  7872). — Uitenhage  {Harvey y  no.  865). — In  herb,  meo, 
Uitenhage  {Harvey,  no.  1034,  sub  nomine  Lycium  horridum). 

Upon  the  same  sheet  in  Sir  Wm.  Hooker's  herbarium  I  find 
four  specimens  of  Drege's  collection,  all  fragments  and  very  bare 
of  leaves;  two  of  these  agree  with  the  figure  of  Thunberg's 
L.  tetrandrum,  the  others,  evidently  younger  branchlets,  answer 
to  his  L,  horridum ;  the  structure  of  the  flowers  being  exactly 
alike  in  both.  I  cannot  perceive,  in  the  copious  descriptions  of 
these  two  species  by  M.  Dunal  above  quoted,  anything  that  can 
constitute  valid  differential  characters;  we  may  therefore  con- 
sider them  as  identical,  as  Sprengel  long  ago  determined  (Syst. 
i.  700).  The  older  leaves  are  fleshy,  3  lines  long  and  ^  line 
broad ;  the  younger  leaves  are  obovate,  2  lines  long :  in  Dr.  Har- 
vey's specimen  the  leaves  are  obovate,  spathulate,  7  lines  long, 
2^  lines  broad ;  the  peduncle  is  1^  line,  the  calyx  1  line,  the 
tube  of  the  corolla  3  lines,  the  segments  of  its  border  7  or  f  line 
long*. 

20.  Lycium  tenue,  Willd. ;  Dunal  in  DC.  Prodr.  xiii.  515. — Pro 
char.  flor.  cl.  Dunalii  substit. ; — pedunculo  calyce  pauUo  lon- 
giore,  calyce  glabro,  tubuloso,  reticulato,  subaequaliter  5-den- 
tato,  dentibus  brevibus  ciliatis ;  coroUse  tubo  infundibuliformi 
imo  coarctato,  calyce  3plo  longiore,  limbi  laciniis  5  erectis, 
tubo  3plo  brevioribus,  Isevibus,  staminibus  valde  insequalibus, 
infra  medium  tubi  insertis,  2  longioribus  multo  exsertis,  1  me- 
diano  faucem  attingente,  2  brevioribus  inclusis ;  filamentis  imo 
glabris  et  geniculatis,  mox  fasciculo  globoso  pilorum  barbatis, 
inde  glabris. — C.  B.  S. — v.  s,  in  herb.  Hook,  {Drhge,  sub  nomine 
L,  tenue,) 

*  An  outline  of  this  species  and  section  of  its  flower  is  shown  {loc.  cit,), 
plate  G(>  F. 

2* 
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This  is  a  mere  fragmentary  specimen^  agreeing  sufficiently 
with  Willdenow's  description^  but  whether  it  be  identical  with 
the  original^  or  it  be  the  same  as  that  described  by  M.  Duual^  I 
have  no  means  of  judging.  The  foregoing  diagnosis  is  therefore 
only  founded  upon  Drege's  plant  above  mentioned :  it  consists  of 
a  branchlet  5  inches  long^  with  spinous  axils  ^  inch  apart ;  the 
spines  are  slender^  bare^  8  or  4  lines  long^  each  springing  out  of 
a  crowded  fascicle  of  leaves,  which  are  spathulately  linear,  3  to  5 
lines  in  length  and  ^  hue  broad ;  a  single  flower  arises  out  of 
each  fascicle,  the  peduncle  being  2  lines  long ;  the  smooth  calyx 
is  1^  line  long,  with  five  short  rather  equal  teeth;  the  tube  of 
the  corolla  is  3  lines  long,  and  the  oblong  segments  of  its  border 
1  line*. 

21.  Lycium  cinereum,  Thunb.  Trans.  Linn.  Soc.  ix.  152.  tab.  16; 
Dunal  in  DC.  Prodr.  xiii.  516.  Lycium  apiculatum.  Dun,  loc, 
cit.  517.  Acocanthera  Lycioides,  G.  Don.  Cestrum  Lycioides, 
Licht, — C.  B.  S. 

With  these  plants  I  am  wholly  unacquainted,  but  from  the 
descriptions  quoted,  no  specific  difference  is  perceptible  between 
them,  as  was  suggested  by  M.  Dunal  himself. 

22.  Lycium  pendulinum  (n.  sp.) ; — ramosum,  ramulis  gracilibu8> 
pendulinis,  annotinis  strumoso-nodosis,  subnudis,  apice  spi- 
nosis,  junioribus  foliosis,  foliis  e  cupula  ossea  axillari  fascicu- 
latis,  linearibus,  acutis,  in  petiolum  tenuem  imo  angustatis, 
eveniis,  glaberrimis ;  flore  e  fasciculo  solitario,  pedunculo  gra- 
cili,  cdyce  4plo  longiore,  calyce  tubuloso,  breviter  ac  subse- 
qualiter  5-dentato,  corolla  infundibuliformi,  imo  intra  calycem 
coarctata,  et  extus  pilosa,  superne  glaberrima,  limbi  laciniis 
oblongis,  venosis,  tubo  4plo  longioribus,  staminibus  inaequa- 
libus,  uno  longiore  exserto,  2  faucem '  attingentibus,  2  brevi- 
oribus  inclusis :  filamentis  supra  coarctationem  tubi  insertis, 
hinc  nudis  et  geniculatis,  mox  fasciculo  globoso  pilorum  mu- 

'  nitis,  superne  glabris ;  stylo  filiformi,  exserto. — C.  B.  S. — v.  s. 
in  herb.  Hook,  sub  nom.  L.  Afrum'var.  pendulum,  N.  ab  E. 

This  plant  accords  more  with  L,  tenue,  Dun.,  than  with  L. 
tenue,  Willd. ;  its  branches  are  very  slender  and  pendulous :  the 
leaves  are  4  or  5  lines  long,  ^  line  broad ;  the  peduncle  is  3  hues 
long ;  the  tubular  calyx  2  lines,  with  five  short  erect  teeth ;  the 
corolla  is  3  hnes  long,  and  the  oval  segments  of  its  border  y  to  ^ 
of  its  length  t. 

*  This  species  with  sectional  drawings  is  seen  {loc.  cit.),  plate  67  A. 
t  This  plant  with  fioral  details  is  shown  {loc.  cit.),  plate  67  B. 

[To  be  continued.] 
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II. — Additions  and  Corrections  to  the  Arrangement  of  the  Families 
of  Bivalve  Shells.  By  J.  E.  Gray,  Ph.D.,  F.R.S.,  V.P.Z.S. 
&c. 

One  of  the  ndvantages^  and  not  the  least,  of  preparing  and  pub- 
lishing a  revision  of  the  state  of  our  knowledge  on  any  special 
subject^  such  as  the  animals  of  Bivalve  shells^  are  the  adcQtions  to 
that  knowledge  which  its  pubhcation  induces.  During  the  time 
my  former  paper  was  in  the  press  and  since  its  publication,  I 
have  had  an  opportunity  of  looking  over  more  than  a  thousand 
molluscous  animals,  and  of  examining  the  animals  of  more  than 
fifty  species  of  Bivalves  belonging  to  nearly  as  many  genera, 
some  of  them  not  before  observed,  which  has  rendered  it  neces- 
sary to  make  several  corrections  and  important  additions  to  my 
former  communication. 

There  must  be  added  to  the  family  Venerida  the  genus  Ct/pri- 
cardia  of  Lamarck  and  its  subdivisions  :  all  these  animals  have 
two  short  separate  siphons  and^a  small  pedal  opening.  I  have 
examined  the  animal  of  Trapezium  angulatum, 

Mittre  has  described  the  animal  of  what  he  calls  Coralliophaga 
dactyla,  but  M.  Petit  informs  us  that  the  shell  intended  is  the  Car^' 
dita  Lithophagella  of  Lamarck  foimd  in  the  Mediterranean,  and 
not  the  Cypricardia  Coralliophaga  of  that  author,  which  is  only 
found  in  the  West  Indies.  This  animal  greatly  resembles  that 
of  TVapezium  angulatum,  and  should  be  the  type  of  a  new  genus 
which  may  be  called  Lithophagella.  The  Cypricardia  vellicata 
and  Coralliophaga  oblonga  have  similar  animals,  but  all  these 
genera  require  revision. 

In  the  Revision,  vol.  xiii.  p.  410, 1  placed  Astartida  in  the  order 
Veneracea,  because  Prof.  E.  Forbes  in  the  '  British  MoUusca,' 
i.  451,  described  the  animal  of  the  genus  as  having  'Hhe  mantle 
freely  open  with  plain  margins ;  slightly  united  posteriorly  at 
two  points,  so  as  to  form  two  siphonal  orifices  with  simple  edges,'' 
and  at  pi.  M.  fig.  5.  figures  the  animal  of  Astarte  sulcata  with 
two  siphonal  apertures ;  at  p.  455,  he  further  observes  on  this 
species,  ^'  the  siphonal  openings  are  quite  sessile,  and  but  slightly 
separated  from  each  other;''  and  at  p.  466,  he  states  that  the 
animal  of  A,  compressa  has  ^'  sessile  siphonal  orifices." 

I  was  aware  that  Philippi  (Wiegmann's  Archiv,  1839,  125, 
copied  Ann.  and  Mag.  Nat.  Hist.  vol.  iv.  p.  297)  had  described 
the  animal  as  like  Cardita,  with  only  a  single  anal  opening,  but 
placed  more  faith  i^  the  latter  description.  I  have  however  had 
an  opportunity  of  examining  the  animal  of  Astarte  striata  from 
Greenland,  which  appears  to  be  the  same  as  the  A.  coinp^essa  of 
the  '  British  MoUusca,'  and  find  the  description  of  Philippi  cor- 
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rect^  and  that  it  has  only  a  single  opening  like  CrassateUa  and 
Cardita.  The  family  must^  therefore,  be  removed  to  the  order 
Unionacea,  between  Carditida  and  Crassatellada,  differing  chiefly 
from  the  latter  in  the  external  position  of  the  cartilage. 

Most  probably,  when  the  animal  of  Astarte  is  alive,  the  hinder 
portion  of  the  mantle  near  the  anal  aperture  forms  a  siphon-like 
aperture,  as  is  the  ease  in  Crenella  and  in  many  of  the^  other 
Lucinacea.  It  has  been  suggested  that  perhaps  the  leaves  of  the 
mantle  are  united  together  and  form  a  siphonal  aperture  when 
the  animal  is  alive,  but  separate  when  the  specimen  has  been  kept 
in  spirits;  however,  there  is  not  the  slightest  appearance  of  any 
such  union  on  the  surface  of  the  mantle,  and  it  certainly  is  not 
the  case  with  Crenella,  MytUus,  Unio,  Anodon,  and  other  animals 
which  are  without  a  branchial  siphon,  and  which  have  an  imper- 
fect siphonal  aperture  for  the  entrance  of  the  water  to  the  gills. 

Carditida.     This  family  may  be  thus  divided : — 

A.  TTie  elongate  hinder  cardinal  tooth  in  left  valve  single,  trigonal, 

upper  lamina  of  it  rudimentary  or  quite  wanting.  Shell  strongly 
costate,  cordate  or  ovate. 

1.  Venericardia.  Shell  short,  cordate,  hinder  cardinal  tooth 
triangular.      V.  australis,  V.  ajar. 

2.  Cardita.  Shell  elongate,  ovate,  hinder  cardinal  tooth  elon- 
gate.    C.  antiquata. 

B.  The  elongate  hinder  cardinal  tooth  in  left  valve  double,  both 

lamina  equally  developed,  elongate.     Shell  elongate,  oblong, 

3.  Mytilicardia.  Shell  oblong,  strongly  costate ;  front  hinge- 
tooth  triangular,  diverging ;  anterior  lateral  none.  M.  Jeson, 
M,  concamerata. 

4.  Lazaria.  Shell  oblong,  strongly  costate,  front  hinge-tooth 
compressed,  anterior  lateral  tooth-  distinct.  L.  Pectineus,  L.  ra^ 
diata. 

5.  Azarella.  Shell  roundish,  compressed,  dilated  behind, 
striated;  front  hinge-tooth  elongate,  compressed,  sitnilar  and 
parallel  to  hinder ;  lateral  teeth  nonj.  A.  semi&rbiculata,  A.  gu- 
bemaculum. 

In  Astartida  I  inserted  '^  Cypricardia  sp.  according  to  D'Or- 
bigny ;''  this  was  a  mistake  for  Cardita  sp.  M.  D'Orbigny  both 
describes  and  figures  Cardita  spurca,  t.  82.  f.  13,  as  having  two 
distinct  siphonal  apertures.  I  have  not  been  able  to  see  the 
animal  of  this  shell.  M.  Quoy  describes  the  animal  of  Veneri- 
cardia  australis,  Deshayes  figured  the  animal  of  Cardita  caly- 
culata  as  having  only  a  single  anal  siphonal  opening,  and  this 
is  the  case  with  the  animal  of  the  several  species  of  Cardita 
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I  have  examined;  but  if  there  is  not  some  mistake  in  M. 
D'Orbigny^B  description  and  figure  of  Cardita  spurca,  it  must  be 
a  distinct  genus ;  however,  perhaps  he  has  been  misled  by  the 
hinder  part  of  the  mantle  being  expanded  behind  during  life, 
so  as  to  represent  a  second  siphon,  which  is  only  a  false  appear- 
ance. 

Tellinida.—T!he  genera  Sanffuinolaria  and  Soktellina,  which 
have  been  referred  to  Soknida;  FragUia  and  Capsa,  arranged  with 
Venerida,  should  be  referred  to  this  family ;  they  have,  like  them, 
two  elongated  separate  siphons,  with'  large  distinct  fan-shaped 
retractile  muscles,  and  the  gills  not  produced  into  the  siphons. 

Anatinida. — In  the  May  Number  of  the  'Annals*  (p.  413), 
I  referred  the  genus  Mytilhnera  of  Conrad  to  the  family  Modio- 
larcadtB  with  doubt.  In  an  examination  which  I  have  been 
enabled  to  make  of  typical  specimens  of  Mytilimera  Nuttalli,  I 
think  I  have  discovered  the  mark  left  by  the  shelly  plate  over  the 
large  subinternal  cartilage ;  and  on  comparing  it  with  Anatina 
cuneata,  I  have  as  httle  doubt  as  one  can  have  from  the  exami- 
.  nation  of  shells  alone  (especially  in  an  imperfect  condition),  that 
they  belong  to  the  same  genus  and  the  family  Anatinida.  As 
Mytilimera  was  published  before  the  Byssonia  of  Valenciennes, 
it  ought  to  be  retained  for  these  shells.  They  both  have  the 
habit  of  living  imbedded, — Byssonia  cuneata  in  Ascidia,  and 
Mytilimera  in  spcmges. 

Mutelada. — In  Mutela  the  lips  are  very  large,  semioval,  at- 
tached by  the  straight  side  without  the  free  point  existing  in 
Unio  and  Anodon. 

Cardiada. — The  gills  are  united  together  behind  the  body  or 
base  of  the  foot. 

Solenida,     This  family  may  be  thus  divided : — 

A.  Cardinal  teeth  1*1.    Siphons  produced,  united;  siphonal  muscles 

moderate ;  siphonal  inflection  deep,  truncated, 

1.  Solen.  Shell  truncated  in  front ;  umbo  anterior;  anterior 
adductor  muscle  elongate,  horizontal.     S,  marginatus. 

2.  Hypogella.  Shell  rounded  at  each  end ;  umbo  subanterior ; 
anterior  adductor  muscle  round.     H,  ambigua,  H,  vagvnata. 

B.  Cardinal  teeth  2  *  3.     Shell  rounded  at  each  end. 

a.  Siphons  moderate,  separate ;  siphonal  muscles  small ;  siphonal 
inflection  smaU,  truncated, 

3.  Ensis,  Siphons  not  produced,  separate ;  umbo  anterior ; 
anterior  adductor  muscle  elongate,  horizontal.     E,  Ensis. 
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4.  PhareUa,  Siphons  shortly  produced^  separate ;  umbo  sub- 
anterior  ;  anterior  adductor  muscle  elongate^  subtrigonal ;  shell 
subcylindricai.     P.javanica,  P.  Michaudi,  P.  acutidens, 

5.  Pharos.  Siphons  produced^  separate;  shell  compressed ; 
umbo  subcentral ;  anterior  adductor  muscle  elongate^  horizontal ; 
umbonal  ribs  rudimentary.     P.  legumen, 

6.  Cultellus.     Siphons    >?    anterior    adductor    muscle 

rounded^  hinder  triangular;  shell  compressed;  umbo  subanterior. 
C  lacteus. 

b.  Siphons  much  produced^  hirge,  united,  covered  with  a  thick 

periostraca;  retractor  siphonal  muscles  small;  siphonal  in- 
flection very  small. 

7.  Cyrtodaria.  Anterior  adductor  muscle  elongate ;  umbo  sub- 
posterior.     C  glycimeris. 

c.  Siphons  elongate,   with  large  fan-shaped  retractor  muscles; 

siphonal  inflection  deep,  rounded. 

*  Siphons  very  large,  united,  covered  unth  a  hard  periostraca. 
Shell  compressed.     Hinge-teeth  3  •  3,  compressed. 

8.  Siliqua. 

**  Siphons  large,  united  at  the  base,  covered  with  a  hard  perios- 
traca.    Shell  subcylindricai.     Hinder  teeth  conic,     t 

9.  Glycimeris.         10.  Adacna. 

***  Siphons  very  large,  united  at  the  base,  upper , part  free,  ringed. 

11.  Macha.     Shell  obliquely  sulcated.     M.  strigillatus. 

12.  Azor.     Shell  smooth.     A.  antiquatus. 

****  Siphons  elongated,  cylindrical. 

13*  Tagelus.  *  Umbo  submedial;  siphonal  inflection  very 
deep,  beyond  the  umbo.     T.  viridianeus.     T.  Carabaus, 

**  Novaculina.  Umbo  subposterior ;  siphonal  inflection  deep, 
not  reaching  the  umbo.  T.  Novaculina,  India.  T.  Dombei, 
Peru.     T.fragilis,  Europe.     T.  constrictus,  China. 

Elizia. — Animal  unknown.  Shell  suborbicular,  oblong,  equi- 
valved,  compressed,  thin,  covered  with  a  hard  shining  periostraca; 
umbo  not  prominent,  subanterior.  Cardinal  teeth  oblique,  in 
right  valve  two,  hinder  bifid  elongate,  in  left  valve  three,  central 
bifid.  Pallial  impression  submarginal.  Siphonal  inflection  deep, 
oblong,  rather  contracted  at  the  outer  edge,  descending  from  the 
upper  part  of  the  hinder  margin  to  the  centre  of  the  disk. 

Elizia  orbiculata  =  Solen  orbiculatus.  Gray  in  Wood  Cat.  Sup- 
plement, 1. 1.  f.  4. 
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Lucinida. — As  our  knowledge  of  the  animals  of  Univalve 
shells  has  increased^  we  have  found  that  shells  which  have  a 
great  resemblance  to  each  other  are  formed  by  very  different 
animals^  until  it  has  become  almost  impossible  to  pronounce 
with  certainty  on  the  genera  of  several  Gasteropodous  MoUusks^ 
unless  we  are  in  possession  of  the  animal  and  operculum  as 
well  as  the  shell.  The  same  fact  is  every  day  forcing  itself  on 
our  notice  with  respect  to  the  Bivalves.  It  is  neai'ly  impos- 
sible to  separate  the  Mutelada  from  the  Uniones,  the  Modiolarca 
from  the  Modioke,  though  the  animals  are  very  unUke.  , 

All  conchologists  considered  that  the  Lucinidte  were  a  very 
natural  group^  yet  we  learn  that  Uhffulirue  of  Daudin^  which  are 
scarcely  to  be  separated  from  them^  except  by  their  irregular  out- 
Une  from  living  in  holes  in  rocks^  have  four  gills  and  distinct  labial 
palpi^  while  the  Lucirus  have  only  two  gills  and  no  labial  palpi. 
This  appeared  so  improbable  when  1  printed  my  paper  in  the 
May  Number  of  the  ^  Annals/  that  I  placed  a  mark  of  doubt 
after  the  description^  but  I  have  since  had  an  opportunity  of 
verifying  the  accuracy  of  the  observations. 

One  of  the  most  striking  instances  occurs  in  the  shell  referred 
to  the  genus  Mysia,  or  Diplodonta,  In  the  paper  above  referred 
to  I  described  the  animal  of  a  Philippine  species  of  this  genus, 
which  has  two  siphonal  apertures  and  a  lanceolate  foot,  and 
referred  it  to  the  suborder  Veneracea.  M.  Mittre  in  '  Journ.  de 
Conchyliologie/  1850,  t.  238,  described  and  figured  the  animal 
of  a  Brazilian  species,  which  he  calls  Diplodonta  Brasiliensis, 
having  only  a  single  anal  siphonal  aperture  and  a  cylindrical 
foot  like  the  UnffuHruB;  and  which,  indeed,  appears  chiefly  to 
differ  from  that  genus  in  the  anal  aperture  being  further  from 
the  pedal  one,  and  in  the  adductor  muscle  being  roundish  in- 
stead of  linear  and  elongate :  the  difference  in  form  of  this  part 
probably  explains  the  relative  position  of  these  two  apertures. 

The  examination  of  the  animal  of  Urigulina,  and  M.  Mittre's 
description  and  figure,  show  the  necessity  of  forming  for  these 
genera,  as  recommended  by  M.  Mittre,  a  family,  which  may  be 
caUed  Ungulinadee,  characterized  by  the  single  anal  siphonal  aper- 
ture, and  the  presence  of  two  pairs  of  gills  and  distinct  labial 
tentacles,  which  will  contain  the  genera,  1.  Ungulina,  Lamk., 
%  'Scacchia  of  Philippi,  and  3.  a  new  genus  which  may  be  called 
MiTTREA,  having  Diplodonta  Brasiliensis  for  its  type.  One 
of  our  English  shells,  Tellina  rotundata,  Montague,  has  been 
referred  to  the  genus  Diplodonta,  but  I  have  not  been  able  to  ex- 
amine its  animal,  and  according  to  the  description  of  Mr.  Clark, 
quoted  by  Messrs.  Forbes  and  Hanley,  it  differs  essentially  from 
any  of  the  preceding :  "  the  mantle  plain,  somewhat  closed  pos- 
teriorly and  anteriorly,  but  with  a  large  opening  for  the  foot  in 
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the  centre  of  the  ventral  range :  no  siphonal  process  is  to  be 
found,  not  even  an  orifice,  except  the  pedal  one.'^— Brit.  Moll, 
ii.  67.  Should  any  of  your  readers  have  a  specimen  of  this  ani- 
mal, I  should  be  happy  to  have  the  opportunity  of  examining  it ; 
and  also  of  the  animals  of  any  of  our  species  of  Lucime. 

I  may  further  remark,  that  the  species  of  the  genus  DiplodorUa 
have  been  confused  with  the  CyrenelUe,  but  the  latter  may  be 
known  by  a  careful  examination  of  the  teeth  of  the  hinge,  and 
the  animal  differs  in  having  two  siphons. 

If  M.  Mittr^^s  description  of  the  animal  of  Venus  diaphana,  on 
which  Becluz  has  formed  his  genus  Felania,  is  correct,  it  will  also 
have  to  be  referred  to  the  Ungulinida. 

While  on  the  subject,  I  may  state,  that  the  genus  MyUita  of 
D'Orbigny  and  Recluz,  'Joum.  de  Conch/  1850,  88.  t.  11. 
f.  12-14,  is  the  same  as  Pythinaoi  Hinds,  1844,  Voy.  Sulph.  70, 
and  I  believe  established  on  the  same  species. 

Etheriada. — The  lips  are  very  large,  semioval,  and  attached  by 
the  straight  side  without  any  free  point,  as  in  Mutela.  There  is  in 
fact  no  distinct  muscular  foot  in  the  adult  specimens.  The  body 
containing  the  liver  projects  into  the  cavity  of  the  mantle,  and 
has  been  described  by  Kang  as  a  foot.  The  foot  may  be  pre- 
sent in  the  young  state  before  the  sheU  is  attached. 

.  Through  the  kindness  of  M.  D'Orbigny,  who  has  sent  me  the 
original  specimen  of  his  genus  Acostea,  I  am  enabled  to  state 
that  it  is  identical  with  the  Mulleria  of  Ferussac  and  Sowerby, 
and  it  appears  to  be  the  American  form  of  this  family. 

Mytilada, — ^The  pedal  opening  of  Crenella  is  small,  forming 
the  hinder  half  or  third  of  the  basal  margin. 

Malleacea  should  be  divided  into  three  families  : — 

1.  Pinnada,  Mislead  by  Rang  (Manual  Moll.  292),  this 
family  was  erroneously  referred  to  Mytilacea,  Anterior  adductor 
muscle  well  developed.  Gills  narrow,  very  much  produced  behind, 
free  from  each  other  and  the  mantle,  but  fitting  against  a  fold 
on  its  inner  surface.  Rectum  with  a  long  tubular  process  at  its 
base.     Vent  medial.     Pinna, 

2.  Pteriada,  Anterior  adductor  muscle  none.  Gills  narrow, 
much  produced  behind,  free  from  each  other  and  the  mantle,  but 
fitting  against  a  fold  on  its  inner  surface.  Rectum  simple. 
«.  Avicula,  Meleagris,  Malleus,  and  Pema.     fi,  Crenatula, 

In  Avicula  the  hinder  pedal  muscle  is  separate  from  and  in 
front  of  the  large  adductor  muscle,  with  a  separate  scar;  in  ikfe- 
leagrina  it  is  close  to  and  forms  part  of  the  large  scar.  There 
are  some  other  small  scars,  two  in  front  and  one  behind  the  cir- 
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culai*  central  scar^  formed  by  the  ligaments  of  the  muscles  which 
suspend  the  mantle  and  gills. 

3.  Vulsellida.  Anterior  adductor  muscle  none.  Gills  narrow^ 
much  produced  behind^  united  together  and  to  the  inner  surface 
of  the  mantle^  dividing  the  mantle-cavity  into  two  parts.  Rec- 
tum simple.      Vulsella. 

In  all  these  families  the  body  forms  a  single  mass^  the  tube 
of  the  rectum  passes  over  the  back  of  the  adductor  muscle^  the 
vent  being  free  and  medial. 

OsTREiNA.  Add,  vent  medial,  free ;  the  body  forms  a  single  cen^ 
tral  mass, 

Ostreida.  Gills  united  together  and  to  the  inner  edge  of  the 
mantle.     Shell,  hinge  toothless. 

Plicatulida,  Gills  free  behind  and  free  from  the  mantle,  sus- 
pended from  the  body  by  a  membrane.  Shell,  hinge  with  two 
diverging  cross-grooved  cardinal  teeth. 

The  genus  Plicatula,  which  has  been  hitherto  placed  with 
SpondyhiSy  should  be  removed  to  the  tribe  Ostreina  and  formed 
into  a  separate  family,  as  the  animal  has  no  appearance  of  any 
foot,  which  is  so  peculiar  in  the  former  genus.  The  animal  is 
very  like  Ostrea,  has  four  equal  suspended  gills  united  together, 
acute,  and  produced  beyond  the  lower  side  of  the  adductor 
muscle.  Lips  four,  rather  small,  united  together  above  the 
rather  large  mouth.  The  shell  is  attached  by  the  outer  sur- 
face of  the  left  valve,  and  the  hinge  is  furnished  with  two  diver- 
ging teeth,  with  the  cartilages  in  a  triangular  pit  between  their 
base. 

Anomiaina.  Foot  distinct,  small,  truncated  at  the  end;  ovaries 

separated  from  the  mass  of  the  body  and  attached  to  the  inner  sur- 

face]pf  the  right  leaf  of  the  mantle.    Vent  nearer  to  or  attached  to 

the  right  leaf  of  the  mantle.  Grills  united  together  behind,  suspended 

by  membranes  to  the  inner  side  of  the  mantle. 

Anomiada,  Animal  attached,  rather  distorted;  foot  on  the 
right  side  of  the  body,  with  a  very  large  byssal  pore  at  the  base; 
byssus  horny,  or  stony,  formed  of  parallel  laminae,  emitted 
through  a  notch  in  the  right  valve  of  the  shell.  Pedal  muscles 
large,  leaving  two  or  three  large  scars  on  the  left  valve.  The 
byssus,  or  plug,  is  placed  in  exactly  the  same  situation  in  the 
animal  as  the  beard  or  byssus  of  Mytilus,  Pinna,  &c.,  and  the 
animal  is  only  rather  distorted  by  being  more  closely  attached  to 
the  marine  body  than  in  those  genera. 

It  shows  that  what  is  called  the  foot  of  the  Arcs  is  in  fact  an 
enlargement  and  production  of  this  byssus-forming  organ,  while 
the  real  foot  is, greatly  reduced. 
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PlacentcuUt.  Animal  free.  Foot  cylindrical^  compressed^  me- 
dial^ without  any  byssal  pore.  Vent  attached  to  the  right  leaf  of 
the  mantle.  Pedal  muscle  small^  leaving  a  small  round  scar  be- 
tween the-  diverging  cardinal  plates. 

This  family  must  be  removed  to  the  tribe  of  Anomiaina, 
having  a  distinct  foot.  The  mantle  leaves  free^  margin  closely 
bearded.  Foot  when  contracted  in  spirits  compressed^  elongate, 
larger  at  the  end,  truncated,  and  with  a  deep  linear  cavity  at 
the  end,  apparently  produced  by  the  withdrawing  of  the  tip^ 
probably  cylindrical^  and  much  elongated  and  produced  when 
alive.  Gills  suspended^  occupying  the  front  and  lower  edge. 
Anus  tubular,  conical,  elongate  at  the  hinder  basal  margin,  at- 
tached to  the  inner  side  of  the  right  mantle  leaf.  Lips  elongate, 
attached  by  their  hinder  edge.  Body  surrounding  the  cardinal 
ribs  and  cartilages. 

Pectenida. — The  foot  of  Pedum  is  elongate,  cylindrical,  clavate^ 
rather  enlarged  and  rounded  at  the  tip,  without  any  appearance 
of  a  byssal  groove. 


III. — Supplement  to  a  Catalogue  of  British  Spiders,  including 
remarks  on  their  Structure,  Functions,  CEconomy  and  Systematic 
Arrangement,     By  John  Blackwall,  F.L.S. 

[Continued  from  vol.  xi.  p.  120.] 

Tribe  OCTONOCULINA. 
Family  Salticidjs. 

Genus  Salticus,  Latr. 

After  Salticus  notatus  in  the  supplement  to  the  catalogue 
(Annals  and  Mag.  of  Nat.  Hist.  Second  Series,  vol.  xi.  p.  114) 
add 

Salticus  promptus, 

Salticus  promptus,  Blackw.  Annals  and  Mag.  of  Nat.  Hist.  Second 
Series,  vol.  xiii.  p.  173. 

In  October  1853,  an  immature  female  of  this  species^  which 
is  nearly  allied  to  Salticus  frontalis  and  Salticus  reticulatus,  was 
received  from  the  Rev.  Hamlet  Clark,  who  took  it  near  North- 
ampton in  the  autumn  of  the  same  year. 

After  Salticus  reticulatus  in  the  supplement  to  the  catalogue 
(Annals  and  Mag.  of  Nat.  Hist.  Second  Series,  vol.  xi.  p.  114) 
add 
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Salticus  Jenynsii. 

Saltieus  Jenynsii,  Blackw.  Annals  and  Mag.  of  Nat.  Hist.  Second 
Series^  vol.  xiii.  p.  174. 

This  addition  to  our  indigenous  /SiaZ/ict  has  been  made  through 
the  liberality  of  the  Rev.  Leonard  Jenyns,  M.A.,  F.L.S.,  from 
whom  it  was  received  in  February  1853,  together  with  numerous 
specimens  of  spiders  which  had  been  captured  in  Cambridgeshire. 

Family  Thomisid^. 

Genus  Thomisus,  Walck. 

After  Thomisus  cristatus  in  the  catalogue  (Annals  and  Mag.  of 
Nat.  Hist.  Second  Series^  vol.  vii.  p.  448)  add 

Thomisus  audax. 

Xysticus  qudax,  Koch,  Uebers.  des  Arachn.  Syst.  erstes  Heft,  p.  25  ; 
Koch,  Die  Arachn.  B.  xii.  p.  74.  tab.  413.  fig.  1005-1008. 

Specimens  of  Thomistis  audax,  supplied  by  the  B.ev.  Hamlet 
Clarkj  were  met  with  near  Northampton  and  at  Holme  Fen, 
Huntingdonshire,  in  the  autumn  of  1853.    They  were  all  females. 

M.  Walckenaer,  regarding  the  Xysticus  {Thomisus)  audax  of 
M.  Koch  as  a  mere  variety  of  Thomisus  cristatus,  has  included  it 
among  the  synonyma  of  that  species  (Hist.  Nat.  des  Insect.  Apt. 
t.  i.  p.  521),  from  which,  however,  it  is  undoubtedly  distinct. 

After  Thomisus  formosus  in  the  catalogue  (Annals  and  Mag. 
of  Nat.  Hist.  Second  Series,  vol.  vii.  p.  450)  add 

Thomisus  floricolens, 

Thomisus  Jloricolens,  Walck.  Hist.  Nat.  des  Insect.  Apt.  t.  i.  p.  532. 

Thomisus  dorsatus,  Hahn,  Die  Arachn.  B.  i.  p.  44.  tab.  11.  fig.  34 ; 
Koch,  Uebers.  des  Arachn.  Syst.  erstes  Heft,  p.  24 ;  Koch,  Die 
Arachn.  B.  xii.  p.  56,  tab.  410.  fig.  991,  992 ;  Sund.  Vet.  Acad. 
Handl.  1832,  p.  221. 

For  this  addition  to  our  indigenous  spiders  I  am  indebted  to 
Mr.  R.  H.  Meade,  who  transmitted  to  me,  in  December  1853, 
adult  males  and  immature  females  of  Thomisus  floricolens  which 
had  been  captured  by  Mr.  Francis  Walker  in  that  and  the  pre- 
ceding year  at  Piercefiield,  near  Chepstow,  in  Monmouthshire. 

Family  Dbassid^. 

Genus  Drassus,  Walck. 

After  Drassus  cupreus  in  the  catalogue  (Annals  and  Mag.  of 
Nat.  Hist.  Second  Series,  vol.  viii.  p.  41)  add 
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Drassus  lapidicolens. 

Drasnu  lapidieola,  Koch,  Uebers.  des  Arachn.  Syst.  erstes  Heft,  p.  18 ; 

Koch,  Die  Arachn.  B.  yi.  p.  28.  tab.  188.  (misnumbered  187  in 

the  text)  fig.  450,  451. 
Clubiona  lapidicolens,  Walck.  Hist.  Nat.  des  Insect.  Apt.  t.  i.  p.  598; 

Walck.  Hist.  Nat.  des  Insect.  Apt.  t.  ii.  p.  479. 
Clubiona  lapidicola,  Latr.  Gen.  Cmst.  et  Insect,  torn.  i.  p.  91 ;  Sund. 

Vet.  Acad.  Handl.  1831,  p.  139  ;  Hahn;  Die  Arachn.  B.  ii.  p.  9. 

tab.  40.  fig.  100. 

An  adult  male  of  this  species,  which  was  first  recorded  as 
British  by  Dr.  Leach  (see  the  Supplement  to  the  4th,  5th,  and 
6th  editions  of  the  '  Encyclopaedia  Britannica,'  article  Annulosa), 
has  been  transmitted  to  me  by  the  Rev.  Hamlet  Clark.  An 
examination  of  this  specimen,  which  was  found  near  Northampton 
in  the  autumn  of  1853,  and  had  recently  changed  its  integument, 
has  served  to  convince  me  that  M.  Koch  has  assigned  to  this 
spider  its  appropriate  situation  in  a  systematic  arrangement  of 
the  Araneidea  by  transferring  it  irom  the  genus  Clubiona  to  that 
of  Drassus,  as  by  the  figure  and  disposition  of  its  eyes  and  the 
structure  of  its  oral  apparatus  it  evidently  appertains  to  the 
latter  genus. 

After  Drassus  nitens  in  the  catalogue  (Annals  and  Mag.  of 
Nat.  -Hist.  Second  Series,  vol.  viii.  p.  42)  add 

Drassus  propinquus, 

Drassus  propiTiquuSy  Blackw.  Annals  and  Mag.  of  Nat.  Hist.  Second 
Series,  vol.  xiii.  p.  1 75. 

Two  adult  males  of  Drassus  propinquus,  which  is  closely  allied 
to  Drassus  nitens,  were  captured  in  the  spring  of  1853;, one 
running  on  a  public  road  near  Llanrwst,  and  the  other  in  a 
window  of  the  sitting-room  at  Oakland.  In  the  summer  of  the 
same  year  Mr.  R.  H.  Meade  took  an  adult  male  of  this  species 
in  Norfolk. 

Genus  Clubiona,  Latr. 

After  Clubiona  comta  in  the  catalogue  (Annals  and  Mag.  of 
Nat.  Hist.  Second  Series,  vol.  viii.  p.  44)  add 

Clubiona  pallens. 

Clubiona  pallens,  Koch,  Die  Arachn.  B.  vi.  p.  19.  tab.  185.  fig.  443, 
444. 

Three  adult  females  and  an  adult  male  of  Clubiona  pallens 
were  received  in  October  1853  from  the  Rev.  Hamlet  Clark, 
who  informs  me  that  they  were  taken  at  Holme  Fen,  in  Hun- 
tingdonshire, about  the  middle  of  September  in  the  same  year. 

I  have  not  included  the  Clubiona  pallens  of  M.  Hahn  (Die 
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Arachn.  B.  ii.  p.  10.  tab.  40.  6g.  101)  among  the  synonyma  of 
the  above  species^  as  there  appears  to  be  much  uncertainty  about 
its  identity.  M.  Walckenaer  has  added  the  Clubiona  paUens  of 
M.  Koch  to  the  synonyma  of  Clubiona  amarantha  (Hist.  Nat.  dea 
Insect.  Apt.  t.  ii.  p.  478)^  supposing  it  to  be  the  latter  species  in 
an  immature  state,  for  he  remarks  that  '^  c'est  une  jeune  que 
M.  Koch  a  d^crite;''  this^  however,  is  a  mistake,  as  it  is  a 
smaller  and  perfectly  distinct  species^  and  M.  Koch's  figure  of 
the  male  clearly  represents  an  individual  with  the  p&Ipal  organs 
fully  developed. 

Grenus  Argyroneta,  Latr. 

Argyroneta  aquatica. 

To  the  remarks  on  this  species  given  in  the  catalogue  (Annals 
and  Mag.  of  Nat.  Hist.  Second  Series,  vol.  viii.  p.  97)  the  fol- 
lowing particulars  relative  to  its  ceconomy  may  be  added.  In 
May  the  female  deposits  from  80  to  100  spherical  eggs  of  a 
yellow  colour,  not  agglutinated  together,  in  a  lenticular  cocoon 
of  white  silk  of  a  compact  texture  measuring  ^rd  of  an  inch  in 
diameter. 

Family  Thebidiidje. 

Genus  Theridion,  Walck. 

After  Theridion  nervosum  in  the  catalogue  (Annals  and  Mag. 
of  Nat.  Hist,  Second  Series,  vol.  viii.  p.  442)  add 

Theridion  pictum. 

Theridion  pictum,  Walck.  Hist.  Nat.  des  Insect.  Apt.  t.  ii.  p.  304 ; 

Walck.  Hist.  Nat.  des  Insect.  Apt.  t.  iv.  p.  489 ;    Hahn,  Die 

Arachn.  B.  i.  p.  90.  tab.  22.  fig.  68. 
Steatoda  pictum,  Koch,  Uebers.  des  Arachn.  Syst.  erstes  Heft,  p.  9. 
Theridium  pictum,  Koch,  Die  Arachn.  B.  xii.  p.  139.  tab.  429. 

fig.  1062,  1063. 

Two  adult  females  of  this  handsome  TTieridion  were  received 
from  the  ftev.  Hamlet  Clark  in  October  1853.  Both  specimens 
were  captured  at  Richmond  in  the  autumn  of  the  same  year  by 
Mr.  Greorge  Guyon, 

Family  LiNYPHiiDiE. 
Genus  Linyphia,  Latr. 

After  Linyphia  gracilis  in  the  catalogue  (Annals  and  Mag.  of 
Nat.  Hist.  Second  Series,  vol.  ix.  p.  19)  add  the  following  speciea. 

Linyphia  tenella, 

Linyphia  tenella,  Blackw.  Annals  and  Mag.  of  Nat.  Hist.  Second 
Series,  vol.  xiii.  p.  177. 

An  adult  female  of  this  Linyphia  was  received  from  Mr.  R. 
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H.  Meade  in  September^  ai^d  anuam^wre  one  ^m.  thc^  '^% 
Hamlet  Clark  in  October  X853,     . 

Linyphia  circumspecta. 

Idnyphia  cireumspecta,  Blackw.  Annals  and  Mag.  of  Nat»  Hist. 
Second  Series,  vol.  xiii.  p.  177. 

In  the  autumn  of  1853,  males  of  this  species,  having  the 
palpal  .organs  'fally  developed,  were  discovered  among  herbage 
growing  in  woods  about  Oakland! 

Lifiyphia  flampes. 

Linypytia  Jfavipes,  Bl&clivr.  Annals  and  Mag.  of  Nat.  Hist.  .Second, 

S^es>  vol.  xiii.  p.  178. 

••*       > 

Adult  males  of  Linyphia  flav^e»  ware  found  among  mo/as  in 
woods  at  Oakland  in  the  summer  of  1853. 

Genus  Neriene,  Blackw.  j 

After  Neriene  sulcata  in  the  catalogue  (Annals  and  Mag.  tif ^ 

Nat.  Hist,  Second  Series,  vol.  ix.p.  271)  add 

•   /■ 
Neriene  herbigrada. 

NertHne  herbigrada,  Blackw.  Annals  and  Mag.  of  Nat.  Hist.  Second 
Series,  vol.  xiii.  p.  179.  j.  „ 

Early  in  October  1853  both  sexes  of  Neriene  herbigrada,  in  a 
mature  state,  were  detected  among  coarse  herbage  and  moss 
gt^owing  in  woods  on  the  northern  slope  of  Gallt  y  Bhyg.     Like  , 
Nerwne  sulcata,  this  species  makes  a  near  approximation  to  the 
spiders  of  the  genus  ^aMcnaera. 

Neriene  dMa*  ' 

"^The  following  fact  may  be  added  to  the  remarks  on  this  species  , 
in'the  catalogue  (Annals  and  Mag.  of  Nat.  Hist.  Second  Series, ,  ^ 
vdl'.  ix*.  p.  272).      An  adult  male  was  taken  by  Mr.  Francis 
Walker  at  Piercefield,  in  Monmouthshire,  in  the  summer  of 
1853^  and  was  transmitted  to  me  by  Mr.  B.  H.  Meade. 

Family  Epeirid^e. 
Genus  Epeira,  Walck. 

After  Epeira  umbratica  in  the  catalogue  (Annals  and  Magt  of 
Nat.  Hist.  Second  Series,  vol.  x.  p.  182)  add 

Epeira  agalena. 

EpUra  agalena,  Walck.  Hist.  Nat.  des  Insect.  Apt.  t.  ii.  p.  36. 
EpHra  Sturmii,  Hahn,  Die  Arachn.  B.  i.  p.  12.  tab.  3.  fig  8. 
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Atea  agalena,  Koch,  Die  Arachn.  B.  xi.  p.  137.  tab.  391.  fig.  936- 
938  (the  specific  name  hyahna  is  incorrectly  connected  with  the 
numbers  936,  937  in  the  plate,  but  this  error  is  rectified  in  the 
text). 

In  the  month  of  June  this  Epeira  may  be  found  in  a  state  of 
maturity  on  trees  and  bushes  in  the  woods  about  Oakland. 

After  Epeira  omata  in  the  catalogue  (Annals  and  Mag.  of 
Nat.  Hist.  Second  Series^  vol.  x.  p.  185)  add 

Epeira  ceropegia. 

EpHra  eeropegia,  Walck.  Hist.  Nat.  des  Insect.  Apt.  t.  ii.  p.  51. 
Ep'eira  sclcpetaria,  Hahn,  Die  Arachn.  B.  ii.  p.  46.  tab.  57 » fig.  131. 
Miranda  eeropegia,  Koch,  Uebers.  des  Arachn.  Syst.  erstes  Heft, 
p.  4 ;  Koch,  Die  Arachn.  B.  y.  p.  51.  tab.  158.  fig.  370. 

Mr.  Francis  Walker  captured  an  adult  male  of  this  species  at 
Piercefield  in  the  autumn  of  1853^  and  forwarded  it  to  Mr.  R. 
H.  Meade^  from  whom  I  received  it  in  December  in  the  same 
year. 

After  Epeira  inclinaia  in  the  catalogue  (Annals  and  Mag.  of 
Nat.  Hist.  Second  Series^  vol.  x.  p.  187)  add 

Epeira  albmacula.  • 

ZUla  albimacula,  Koch,  Uebers.  des  Arachn.  Syst.  erstes  Heft,  p.  5  ; 
Koch,  Die  Arachn.  B.  vi.  p.  144.  tab.  215.  fig.  534,  535. 

In  December  1853  an  adult  male  of  this  species  was  received 
from  Mr.  R.  H.  Meade,  which  had  been  taken  by  Mr.  P.  Walker 
at  Piercefield  in  the  summer  of  the  same  year. 

M.  Walckenaer  has  placed  the  Zilla  (Epeira)  albimacula  of 
M.  Koch  among  the  synonyma  of  Epeira  agalena  (Hist.  Nat. 
des  Insect.  Apt.  t.  ii.  p.  37) ;  but  the  males  of  these  species 
diflTer  in  the  design  formed  by  the  distribution  of  their  colours, 
in  the  armature  of  their  anterior  legs,  and  in  the  structure  of 
their  palpal  organs. 

After  Epeira  tubulosa  in  the  catalogue  (Annals  and  Mag.  of 
Nat.  Hist.  Second  Series,  vol.  x.  p.  249)  add 

Epeira  calva^ 

Ep^ra  calva,  Blackw.  Annals  and  Mag.  of  Nat.  Hist.  Second  Series, 
Yol.  X.  p.  99. 

An  immature  female  of  this  interesting  Epeira  was  received  in 
October  1853  from  the  Rev.  Hamlet  Clark,  who  states  that  it 
was  taken  in  Leicestershire. 

Ann.-  ^  Mag.  N.  Hist.  Ser.  2.    Vol.  xiv.  3 
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IVi^^On  the  Mechanism  of  Aquatic  Respiration  arid  on  tJte 
: ' ,  Structure  of  the  Organs  of  Breathing  in  Invertebrate  Animdl^. 
'  '  By  Thomas  Williams,  M.D.  Lond.,  Licentiate  of  the  Royal 
.  Colkge  of  Physidaas,  formeriy  Demonstrator  on  Structural 
I    Anatomy  at  Guy^s  Hoi&pital^  and  now  of  Swansea. 

[With  two  Plates.] 
[Continued  from  vol.  xiii.  p.  312.] 

MoUusca^r 

Tbb  Annulose  and  Arthropodal  series  conduct  by  a  separate 
path  across  that  wide  space  which  divides  the  Echinodermal  from 
the  Vertebrate  animal.  The  Molluscan  subkingdom  traverses 
the  same  distance  by  a  divergent  route  which  begins  at  the 
Bryozoon  and  terminates  at  the  Cephalopod.  These  grand  inv<er*- 
tebj^ate  chains  of  beings  unite  mutually  below  at  the  Echinoderm 
and  Bryozoon,  and  superiorly  at  the  basilar  link  of  the  verte- 
brated  series.  The  zootomist,  having  studied  serially  the  arti- 
cul$.te  families,  is  constrained  to  return  to  the  base  of  the  inver- 
tebrate cone,  in  order  to  seize  the  point  of  departure  of  that 
independent  road  along  which  the  molluacan  families  attain  the 
sumo^t.  Between  these  groups  there  exist  few  points  of  inter- 
coiumunieation.  Reciprocal  affinities  nowhere  attract  attention. 
The  Mollusca  constitute  a  separate  study :  in  varieties  of  form 
they  are  equalled  by  no  other  division  of  invertebrate  imimals  ,* 
in  nuimber  of  species  they  exceed  almost  the  limit  of  arithmetic ; 
in  diversities  of  structure  they  bewilder  the  anatomist;  in 
modes  of  life  discordantly  diverse,  they  ppi^lex  the  student  of 
their  habits*  And  yet  a  deeper  insight,  into  the  plan  of  the 
molluscan  organism  enables  the  earnest  thinker  to  seize  the  cine 
of  natural  union  which  obtains  between  the  countless  membcvb, 
of  this  variegated  group.  , 

Provided  with  a  heart  to  circulate  the  blood,  a  distinct  ^iiheiit^ 
ary  system,  a  nervous  system,  and  its  satellitic  organs  of  sense,  a 
musclaoapparatus,  viscera  of  complex  organization,  and  a  blood-^ 
fluid  fibrinized  and  coipusculated,  they  offer  to  the  physiologist 
&  pnoblem  by  no  means  easy  of  solution. 

Of  this  composite  machinery  the  respiratory  function  is  the 
piriragtry  ihoving  power.  Without  it  nothing  can  go.  on.  It  is 
momentarily  important.  What  provisions  are  made  to  insure 
its  full  and  adequate  performance  ?  The  terrestrial  Gasteropods 
exeluddd,  all  moUusks  respire  on  the  aquatic  principle.  They  are 
tenants  of  the  water.  The  organs  of  breathing  in  bulk  and  com- 
plexity of  structure  far  surpass  those  dedicated  to  other  offices*. 
The  bulk  of  blood,  which  at  any  given  time  is  included  withiii 


* 
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the  limits  of  the  branchial  organ,  is  relati?e]y  considerable. 
Measured  by  the  complex  magnitude  of  the  brancfais^  the  inert 
oyster  is  a  physiological  paradox.  It  is  hard  thence  to  beticve 
that  muscularity  and  respiration  are  directly  proportional.  The 
force  generated  by  the  act  of  breathing  is  expended  in  other 
directions.  Cephalopods  and  air-breathing  Gasteropods  apart, 
the  branchial  structures  of  every  known  mollusk  are  abun- 
dantly ciliated.  In  this  anatomical  particular  they  contrast 
strikingly  with  those  of  the  Crustacea.  Both  are  breathers  of 
water.  In  one  only  are  cilia  provided.  The  question  impli- 
cating the  reason  of  natural  things  lies  far  too  deep  to  be 
fathomed  by  a  mechanical  explanation.  In  both  the  purpose  to 
be  accomplished  is  the  same ;  in  both  the  means  employed  are 
intimately  similar,  and  yet  in  one  instance  vibratile  cilia  are  con- 
stituently  admitted  into  the  mechanism,  in  the  other  they  are 
rejected.  Biochemistry  at  a  future  aera  will  elucidate  these 
mysteries. 

The  peripheric  circulation  in  the  MoUusca  is  lacunar  rather 
than  capillary.  This  capital  fact  was  first  established  by  Milne- 
Edwards*  and  Valenciennes  t :  these  authors  describe  the  blood 
as  effused  into  the  parenchyma  of  the  body.  It  returns  into 
the  veins  without  the  intervention  of  capillaries.  The  details 
upon  which  rest  these  general  postulates  will  be  afterwards 
stated.  In  the  anatomical  character  of  the  peripheric  passages, 
in  the  small  proportion  of  fibrine  in  the  blood,  the  circulating 
system  and  the  blood  of  the  MoUusca  resemble  obviously  the 
diylaqueous  fluid  and  its  containing  system. 

In  all  moUusks,  separate,  specially  constructed  organs  are  con- 
secrated to  the  Amction  of  breathing.  Even  the  Brachiopoda 
are  not  exceptional  to  this  rule;  they  are  pallio-branchiate. 
The  universal  presence  of  complexly  formed  and  profusely  mul- 
tiplied respiratory  organs  attests  the  extreme  value  of  the  office 
f4iieh  they  are  designed  to  fulfill. 

The  ultimate  vessels  of  the  branchiae  in  all  moUusks,  those  of 
Brachiopods  andTunicates^  excepted,  occur  in  the  form  of  straight 

*  Observ.  et  Exp^r.  sur  laCircul.  cbez  les  Mollusqnes. — Comptes  Rendus, 
1845,  XX.  p.  261. 

t  Nouv.  Obsorv.  sur  la  constit.  des  appareils  de  la  Circul.  cbez  les  MoU 
lusques. — Ibid.  p.  750.     See  also  Ann.  des  So.  Nat.  1845,  iii.  p.  289. 

X  I  regret  tbat  no  recent  opportunity  bas  occurred  to  me  to  test  tbe 
validity  of  tbe  anatomical  principle  expressed  in  tbe  text.  For  tbe  present  I 
assume  tbat  tbe  ultimate  blood-channels  in  tbe  branchiae  of  tbe  Tunicate 
moUusks  reticulate  (PI.  I.  fig.  2  &  fig.  4) ;  tbat  is,  tbat  the  blood  which 
moves  at  one  moment  in  one  direction  courses  at  tbe  next  in  another  at 
right  angles  with  the  former,  the  whole  being  on  the  same  plane,  and  the 
circumscribed  stigmata  being  water-passages.  This  assumption  conforms 
with  tbe  description  of  all  observers  from  the  time  of  Savigny. 

3* 
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parallel  ntm-eomtnniiicat^g  tubes,  of  re^Iar  oatKne  and  u^iftv^ 
diameter  in  the  LamelUbranchiata,  of  irregular  cont(>ur  and  vari« 
a))le,  diametei'  in  the  Gephalophora.  In  ally  the  ultimate  blooit 
'^nhd  totnstitute*  one,  single,  independent  tube  from  one  end  o(f 
Itjl  podri^  to  the  other.  Beturhing  u^on  itself  it  does  not  lo^e  iib 
^tiai^d&ality :  it  nbwhere  in<!wculate8  :  it  reticulates  In  ho  is^gljB 
iii^]itice«  One  foundational  law  of  structure  is  thus  proved  to 
jpt^side  over  the  disposition  "of  the  ultimate  elements  of '  tAe 
branchial  organs  in  all  the  mollusks  above  the  Tiinicsta.  Already 
the  thoughtfiil  eye  descries  the  bright,  continuous  thread  of 
'•principle '  linking  remotely  separated  and  disjointed  variefeieis 
into  the  golden  chain  of  consistent  unity.  Another  generality  uo 
less  remarkable  remains  to  be  propounded.  The  branchise  of  all 
Tunicate  and  all  Lamellibranchiate,  and  a  considerable  majority 
of  the  Gasteropod  mollusks  are  penetrated  hy  the  aerating  water. 
l%e  branchia  is  a  sieve  through  which  the  water  filters.  This 
att  of  branchial  filtration  is  a  ^damental  fact  in  the  history  of 
ill  the  inferior  mollusks.  The  arfea  which  is  circumscribed  by 
'the  mantle,  at -least  in  all  Tunicate  and  Lamellibranchiate  mol- 
lusks^  is  divided  more  or  less  completely  into  two  distinct  com- 
partments, the  6he  pallial  and  external,  the  other  internal  and 
visceral  <P1.  I.  fig.  7,  c&d;  R.  II.  figs.  9  &  13).  Th^  bran- 
'xihiae  constitute  cribriform  plicae  developed  on  the  £visioifil 
4n^brane  (fig.  7>  e,  e,  e^  e)  by  which  thesfe  twt)  cottipaartnoaentd  {c^d) 
a^e  separated.    .  ;'  ^ 

'  T5ii^se  leading  propositions  otrtlined  in  brirf,  will  sufficb  to 
pfcpfeirfe  i\y6  mind  for  the  right  conception  of*  those' interesticg 
details  which  it  iB  now  proposed  to  consider. 

*E?i6  limits  of  these  papers  render  it  impossible  to  refer  in  «p. 

t^nsp  to  those  anatomic  specialties  by  which  the  branchial  organs 

^^ri^  every^'spedes  ire  more  or  less  differentially  charactmzed. 

'Those  only  cafe  Be  isete'cted  for  study  which  involve  a  tyjiical 

'nfititiple.'    Rcttes,  Viot^fexceptions,  it  must  be  the  ahn  of  theie 

**inv^stigiti6iii  to  dcifinfe; 


't  K'"".    •  •  \    /< 


'^^^u^i^site  thplksks  staind  immedilttely  above  the  Bryoeoon. 
"F^oin^lifei  kilter  they  are  distinguished  in  the  podsession  o^'a 
Be8W.J|^The"  tiiovemttitjOf  the-  blood  isi  due  exclusively  to ^  the 

^^  c^tbatetto^^  ^of  this  eetiiti%l  ^  drgaii.  "The  h^ikx  ist  systemie  add 
tuficular. ^ '" In  taiany  g^n^a*  it  isi  vdvek^,  %ts  tndieot^d  by ^alt^tsa- 

-  ^^  of  llii'eeticm  in  the^  blood's  course.  No  ^definitely  patieted 
t^s^ts  occur  on  any  segment  of  the  peripheric  ani  of  thecit«u- 
tateiv  System?.  *  To  thi^  nde  tkeJbrAnchlal  ft»to6  an  «xcepti(Jn. 
Tte- bi4iittiiial  **  barfe  '^  ftre,'  however,'  aot  owhudty  vessels.  Tbey 
^ktb  peculiarly  formed/    They  are  hot  analogous  to  those  of  the 


.  \ 
YjE^^brcitM  aoimaU.  Tliey  are  boupdedby  ^kilfuUj^  coofigwraj^^ 
Qiicti}8^i99i  00  will  be  afterwards  explained*  \xt,  the  Tunicata^  a^ 
in  oUler  Aoepbala^  the  blood  leaviog  the  open  en^s  of  the  airteri^s 
fa&^^es  iato  <he  intersticea — lapun^^o{  the  parer^cbywia.of.thp 
h^y  9  jthcBce  it  \%.  taken  up  by  the  open  mcn^ths  of  the  venous 
iladiclea.  The  solids  are  thiu  Uterally  soaked  in  the.6aids, ,  The 
foitaier  are  ^everywhere  bathed  by  the  latter.  It  may  be  affirmed 
ftHraigeneiiral  96086,  that  the  higher  the  serial  position  of  the  ani- 
|nal»  the  siio^Uer  the  breadth  Oif  the  ultimate  blQQd*currents,.a^d 
>epiiiirersely»  The  degree  of  subdivision  which  occurs  in  tVf: 
4aikK>d-stifeaiii8  represents  a  numeric  measure  of  the  nutritive 
aetious.  The  area  comprehended  by  the  mantle  is  divisible  in 
.tbeTunicata,  as  in  Ac€^hala>  into  two  sub-areas.  The  one  .its 
eiither  bounded^  lined,  or  traversed  by  the  branchial  and  contaiifs 
^h^.VBOuth  j  the  other  embraces  the  viscera  and  includes  tbe  anal 
OjUtlet.  This  fact  is  absolute.  That  space  into  which  the  mQiii{h 
«op^s  is  homologous  with  the  pallial  extra-branchial  or  genejcal 
•Qtvity  of  the  mantle  in  the  Acephala.  That  in  which  the  intes- 
tine terminates  coincides  with  the  intt^-bfAnchial  or  visceral  ei>- 
elosure  in  all  bivalves.  An  exact  conception  of  these  primary 
^divisions  of  the  body  in  the  inferior  mollusk  is  really  indispen^ 
^ahk  to  the  perfect  understanding  of  those  respiratory  ana  al)- 
ijoafentary  currents  of  the  water^  the  direction  and  relative  bearing 
of  which  have  perplexed  anatomists  from  the  epoch  of  Cuvier  to 
the  sera  of  Messrs.  Hancock  and  Clark. 

•   In  the  oeconomy  of  the  Tunicate  and  Acephalan  moUusks  this 

•^iaaeiple  is  invpiolable — that  nothing,  neither  water  nor  alimiqat- 

ary  particles,  is  ccmducted  to  the  mouthy  which  has  pas^^d 

ikr^uffA  the  gUh,     Water  charged  with  carbonic  acid  is  qever 

.vSiwallowed. 

'.  The  feculent  pellets  are  never  and  cannot  be  mixed  with  tlie 
.  alimentary.  The  current  which  conveys  Iresh  water  to  the 
brsndaisa  is  convective  also  of  food  to  the  mouth.  The  streai^i 
which  carries  away  the  effete  product  of  respiration  bears  off  the 
feculent  rejectamenta. 

There  are  then,  in  tnith,  but  two  chief  oeconomic  water  move- 
mentts  iii  these  animals*— that  which  enters  the  pallial  or  CKtra- 
t  branchial  space,  and  that  which  leaves  the  visceral  and  intm- 
branehial  inclosure.  This  is  simple  and  intelligible.  It  resem- 
■bles  a  ray  of  light  shining  amidst  a  darkness  which  for  half  ^  a 
century  has  brooded  over  a  vexed  and  perplexing  controversy. 

It  is  impossible  to  perform  one  step  in  advance  towards  a  HMj^e 

jsatisfactory  knowledge  of  this  subject,  unless  the  n^eaning  of  the 

.ft  siphons'^  (PL  I.  fig^  1^  a^  h)  be  first  brought  into  the  light  of  dear 

.  jlefinitionv.    They  are  cQB^monly  distinguished  into  the  branchial 

Jlind  the  amlj    Th^  tern^s  in  the  prdinary  signification  woul4  in^i- 
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cate  the  first  as  tbe  orifice  of  iQ£re3J9i,aud.t}ie  la^t  s^  thiit  pf  egj^^Bf^ 
This^  however^  is  not  the  acceptation  in  wbiph  th^  are  ^laed  by 
authors  of  great  celebrity.  Mr.  |lupert  Jones*  obscjrves :  "  Tbe 
position  of  the  animal  is  such^.tb^t  of  t,be  two  orifiee^  tb^ 
branchial  is  always  the  highest ;  tbe  entrance  into  tbe  branchial 
sac  being  generally  placed  at  or  Bear  tbe  superior  extremity  of 
the  body,  and  the  oesophageal  opening  at  tbe  base  of  the  branchial 
sac  having  an  upward  direction.^'  This  is  directly  opposed  to 
the  definition  of  M.  Q.  P*  Desbayest,.  who  says — "Whether 
connected  or  not^  the  superior  siphon  is  always  characterized  as 
the  anal,  the  inferior  as  the  branchial  siphon/^  Of  course  tbe 
comparative  "  superior  ^'  must  mean  that  which  is  nearest  to  tbe 
hinge  or  dorsum ;  '*  inferior,"  that  which  is  next  to  the  venter,  tbe 
antipodal  point  to  the  hinge.  The  brancbial  siphon  of  Mr.  K. 
Jones  is  therefore  correspoijident  with  the  anal  of  M.  Deshayes, 

The  expression  of  Cuvier — '^  deux  ouvertures  separees,  Fune 
pour  la  respirjation,  Tautre  pour  les  excremens,"  &c. — suggest9 
the  idea  that  one  tube,  the  branchial,  is  devoted  exclusively  to 
respiration;  that  is,  that  through  the  same  tube  the  inspiratory 
and  expiratory  currents  concerned  in  breathing  take  place. 

Dr.  George  Johnston  observes :  "  The  water  is  imbibed  through 
a  branchial  siphon.  The  efiete  fluid  is  expelled  again  through 
another  or  anal  siphon  |."  The  branchial  siphon  of  other  authors 
is  the  longest  or  superior,  and  is  distinguished  as  that  which 
emits  the  refuse  water  which  has  traversed  the  branchi^.  The* 
branchial  siphon  in  the  sense  in  which  it  is  used  by  Mr.  Garner  § 
is  synonymous  with  the  inhalent  tube,  and  the  anal  with  the  ex- 
halent.  In  this  acceptation  the  terms  are  also  used  «by  Porbes 
and  Hanleyll,  by  Alder  and  Hancock^,  and  by  Mr.  Clark 
in  bis  excellent  controversial  papers  against  Mr.  Hancock  in  the 
'  Annals.^  Dr.  J.  E.  Gray  attaches  to  these  words  a  similar 
meaning,  calling  the  inhalent  *the  lower  ^  siphon,  and  the  exha- 
lent  *  the  upper'**. 

The  "  branchial  '^  siphon  of  the  most  esteemed  authors  then 
is  that  tubular  extension  (PL  .1.  fig.  7,  a,  a')  of  the  mantle 
by  which  the  surrounding  element  is  admitted  into  the  "  bran- 

*  See  article  Tunicata. — Cyclop.  Anat.  Phys. 

t  See  the  article  Conchifera. — Cyclop.  Anat.  Phys. 

X  See  his  recent  excellent  work,  entitled  '  Introduction  to  Conchology,* 
p.  275.    Van  Voorst,  1850. 

§.  Transactions  of  Zoological  Society,  vol.  ii.  p.  91. 

II  British  MoUusca,  vol.  i. 

%  See  their  valuable  papers  on  the  Branchial  Currents  in  Pholas  and 
My  a.  Annals  and  Magazine  of  Natural  History,  Oct.  and  Nov.  1851. 

**  See  his  original  and  instructive  papers  in  recent  Numbers  of  the 
*  Annals,*  on  **  A  Revision  of  the  Arrangement  of  the  Families  of  Bivalve 
.Shells,"  &c. 
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fchial  vadlt"^  (ClaA),  *'brandiial  dhamber '*  (Hancock)^  or  '^patr 
lial  cavity '*  (Forbes  aM  Hanley)  (rf).  It  is  indifferently  del 
scribed  as  the  '''lower,"  *'  shorter,"  "  inferior  "  or  *'  ventral."  It 
i«  the  farther  of  the  two  siphons  from  the  hinge.  Its  oflSce  is 
^*  inspiratory,"  "  inhalent,"  ''branchial"  or  "prehensile." 
"  The  ''anal"  siphon  (fig.  7,  h^V)  is  variously  defined  as  the 
^'  upper,"  "  superior,"  ''  dorsal,"  "  exhaleut,"  "  excrementitial," 
"  expiratory,"  "  longer,"  fee. 

That  is  called  "inhalent "  which  the  most  conscientious  and 
truth-loving  observers  declare  does  not  inhale :  that  the  "  ex- 
halent "  to  which  an  emissive  office  is  strenuously  denied !  There 
are  but  two  cavities  (fig.  7,  c,  d)  and  only  two  siphons  (fig.  6,  a,h) , 
Of  the  latter  one  communicates  with  one  cavity,  the  other  with 
the  other.  TRie  boundaries  of  these  cavities  severally  are  con- 
spicuously and  unequivocally  marked.  They  are  as  distinctly 
defined  as  the  siphons  with  which  they  respectively  communicate. 
But  though  clearly  bounded  they  are  not  independent.  Fluid 
ititroducedinto  the  one  ^11  unquestionably  pass  into  the  other*: 
Neither  the  process  by  which  food  is  brought  to  the  mouth, 
nor  tba?f;  of  respiration,  could  be  understood  before  the  fact  was 
discovered  of  the  permeability  of  the  branchial  lamellae.  To  Dr. 
Sharpey  should  be  ascribed  the  merit  which  belongs  to  the  first 
discovery  of  this  point  f;  to  Mr.  Hancock  that  of  its  full  and  coni- 

'  *'  At  a  subsequent  stag«  of  these  inquiries,  this  general  statement  will  be 
supported  by  abundBntevid^Bce. — See  Aceph»la. 

t  Dr.  Sharpey^s  desjcription  cannot  be  misconstrued.  "On  removing  one 
of  the  valves,  turning  down  the  cloaki  and  putting  moistened  charcoal 
powder  on  the  surface  of  the  gills,  the  finer  part  of  the  powder  soon  dis- 
appears, having  penetrated  through  the  interstices  of  the  bars  or  vessels 
mJbo  the  space  between  the  two  layers  of  the  gills.  On  arriving  there,  a 
part^iA  often  forced  out  again  from  under  the  border  of  the  unattached 
layer  at  the  base  of  the  gill,  but  most  of  it  is  conveyed  rapidly  backwards 
between  the  two  layers,  and  is  carried  out  at  the  excretory  orifice  with  the 
general  current .  .  .  The  coarser  particles  remain  outside  the  gill  and  are 
slowly  carried  to  its  edge,  following  the  direction  of  the  bars :  they  then 
advance  along  the  edge  of  the  gill  towards  the  fore  part  of  the  animal.  Tt 
thus  appears  that  the  water  first  passes  in  between  the  lobes  of  the  mant]^ 
to  the  external  surface  of  the  gills ;  it  is  then/orccc?  into  the  space  enclosed 
between  their  layers,  from  whence  it  is  driven  out  at  the  excretory  orifice, 
•to  tohich  the  enclosed  spaces  of  all  the  gills  lead.  As  this  process  continues 
to  go  on  after  the  shell  and  lobe  of  one  side  are  removed,  it  is  evident  that 
the  motion  of  the  water  must  be  mainly  produced  hy  the  cilia  of  the  gills.  .  .  . 
By  their  agcacy  the  fluid  is  forced  into  the  space  within  the  gills,  and  this 
operation  taking  place  over  the  whole  extent  of  the  gills,  must  by  its  con- 
centrated effect  give  rise  to  a  powerful  issuing  stream  at  the .  cxcretQry 
orifice,  of  which  tSie  entering  stream  seems  to  be  a  necessary  result." — Art, 
Cilia  :  Cyclop.  Anat.  &  Phys.  In  this  most  able  summary,  thx^Q principles 
are  lucidly  affinned: — 1st.  That  the  water  concerned  in  breathing  perme- 
ates tk^  Irrttiichiai  lamella,  and  thus  traverses  the  partition  which  divides 
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pldeidBUUBiatffati9B«  Mr.  Gktk*^ haw»vc9r, anibrMBa.iftl9l  -ibe 
ibetrine^Ucli  contends  for  the  nooheomiikiiiueating  ind^eiu)^ 
ence  of  the  siphons  and  of  the  cavities  of  which' thi^  are  the  est^ 
termd  txmtiiiaations.  In  this  respect^  his  eonoluaioiis  are  dirtct^ 
opposed  to  the  results  of  the  aiuthor's  observations.  Thai;  thacavH 
tntes  recendy  so  cleariy  defined  by  Mr.  Hancock  are  by  sti^actnte 
and  office  distinct^  will  be  afterwards  irrefragaihly  prored* .  This 
division  of  the  pallial  enclosure  into  two  lea^^  sub-areas  con^ 
stitutes  a  ftrndamenlal  feature  in  the  oeconoaiy  of  the  Tnnidate 
and.Lamellibianchiate  moUoaks^  It  suggesta  a  nataral  process 
of  thought  by  .which  the  siphonic  actions  ate  interpreted  :in£ilf 
Ublyj  It  win  be  snbsequcntly.  proved^  that  that  siphon  wiikfa  it 
soidfl^  Messrs.  Alder  and  Hancock  to  give  ingress  to^the  wateiv 
i&really  ho  more  branchial  than  that  by  whioh  th^  fluid .nudiea its 
egress.  Both  bear  to  the  br»ichis&  the  sameanatomiaal  rdiaticpob 
It  wore  as  correct  to  designate  the  operculair  orifice'intho.fish  as 
^e>  *^  anal/^  and  the  mouth  as  the  '^hrandiial/'  as  to  apiply.  coch 
terms  to  the  siphons  of  the  Tnaioata  and  Aoepbala.  Suck  der 
aignaticns  misinforoa.  They  ex[B»88  either  what  is  nottnu^  ^ 
what  is  only  partially  true.  The  '^  braticfaial^^^  aiphoa  k  aa  mucdi 
>oral  or  pitehensile  as  branchial.  The  '^  exhalent  '^  aa  mndi  knal 
as  expiratory.  .        .     ^  '-.,.,<? 

It  ia  quite  estaUished  that- two  distinrt  offices  devblveitop^ili 
each  siphon;'  The  one  is  designed  to  take  in  water  ftnr  the  ptti«- 
poserof:  breathings  and 'alimentary  particles  ibr  tha  pwrpases^df 
Food ;:  the  othnr  emits  at  onto  the  products  df  4e  Tuipiratoky 
and  dlgestivel  processes.  One  n^oe  aa  applied  to  either  will  nbt 
express  the  double  function.  Let  the  nametherefooe  be  drawn 
^  ..■•''    .  .  .•  - 

the  pallial  from  the  anal  chamber.    2ndly.  That  by  this  act  of  sieving  the 

^  ixxod/  the  aliment  is  separated  from  the  water  imd'  impt^lled  by  c^iary  a<^on 

toMlEMts  the  free  maittin^of  the  pl\a  and  along  the  pioote  formed  eatpiteaaly 

,  for  thU  purpose  oa  tW  mar^n^  and  finally  borne  in  the  diractioa  of  t^e 

ino^i^h^    And  ^^Y^  The  distinctness  of  the  inhalen^  from,  ,the  .^xbali^t 

current:  while  Dr.  ^harpey  speaks  plainly  upon  the  point  that  the  ef- 

current  is  set  in  aaotlon  esoclusively  by  the  ortmckittl  cilia.     It  is  extraoitli- 

tffssxf  Chat,  in  assertitlg  claims  to  oirigiiiality  upomthesM  v«ry.  points^-' in 

.  dapisrs  ;publii9hed  tw  pars  alberwards.  -so.  ear^l  aitd  Ihonost  ia .atad9at>ht 

JV)jr^  gafifipck  should  hi^e  pennitt^  this  accessible  and  c»lebni^4\^<;^^ 

.  of  pr.  oharpey  to  elude  his  literary  search !    I  rejoice  rather  than,  lament 

^  over  Mr.  Hancock*^  "  sin  of  omission.'''    Confirmation,  enriched  by  nume- 

-  it)iis' yaluable  original .  details,  proceeding 'from  so  truthful  mi  c^seryer, 

Jmust  p»oye  of  innnense  seryiee  to  the  canse  of  acienoe;  but,  pabkamqui 

VifttmL    To  widen  the  bounds  of  l^owfedge  is  jbh^  higheal  mA^pmm 

which  b^ong^  to  the  true  man  of  sci(^nc£.    This  is  his  mo^t  yahied  t^le  of 

nobility. ',  T5  withhold  from  the  labourer  his  just  reward,  is  to  perpetrate  a 

'(Criminal  b'flP^nce  against  icJence.  '  '      '      ''2>^"' 

'  ^  Oh'the'Pbolftdidi^.-JAiin.  widMag.'Nat.-Hirti  Noy.'rtStefJ^'-^nB  Mi 
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be^  dtttiagnidied  asth^*  eatti^'Aranehial  lipbon^  ibaA:  kadiag 
tfcm  ike  deisal^  visceral  or  aoKl' cavity/  as  tke-  intra^^raiackial 
siphon/  TUmeine  ^istinctives  expivss  ooly  the  anatomical  poailiqn 
ofithese  tubea  velativdyio  the  bratiehial  partitioD  byvrhiohtltcy 
an^  «epalratedv  •  Tbef  invDlve  no  kypotheset*  Tlioy  attnbnte  no 
fimotfoQ;    They  cannot  idsgiiid&f '      . 

-:  In:  tike  Tunicata  the  ejetrit-branehial  Bvphxm  (PL  I;  fig.  l>'Kf'; 
2^.<»7  8^  ir)  leads  into  the  phdryngtol'taiirity  ^i),  -which  ia-boniDf 
kNgous^ith'thid  ventral  or  pallial  chamber  of  the  Acephala.  It 
it  the  longer  aaid  higher  of  the  two.  All  fluid  ivhioih  reachsa  the 
xnontfa  (^;  8,  b)y  seated  at  the  lower  boundary  of  this  cavity, 
attmt  gain  the  pharyngeal  chamber  through  the  extra-branehial 
aipbotu  All  ahmentary  substancca  rejected  by  thembuth^  that 
48^  ftfaose  ooatenal  particles  not  swaUowed,  are  sent  out  again  by 
4  convM^ive  jerk  of  the  cavity  through  the  same  siphon.  It  is 
eitseiktiid  to.  distinguish  the  substances  thns  refused  by  the  mouth 
Aom  the  true  exorementitioiis  pellets  which  are  sbvags  ejected 
iby  the  <t7i^#«AroncAtW8apboin. 

iiUTTfaboBiofb  in  wfaidn  the  surrounding  element  entem  tbe.pallial 

space  has  distracted  controvertists^  aod  divided  them  in  belief. 

iByAfv.'Hancoeki  representing  one  class  of  iDbsewerSy  it  is  main- 

taiaedfthat  the  mhaient  cnirrent  is  set  in  motion  exdasiifiely  by 

ttte  -aetmb  of^vifarattle  ciha  seated  on  the  ■  lining  membrane  of 

N^i^si^mn  ^ifaseU.    'By  Mr.  lOlark  this  explanation  is  denied. 

}3AL^lfm*melr  natm^ist  pests  his  theory  upon  the  alleged  denMis- 

cetfofioni  o£  cilia  on- the>ffi/iemiz2  surface  of  the)  inhaloiit  ^sipbon^ 

the  latter  upon   observation  of  the  currents.     The  inquiries 

9f  Mr.  Hancock  were  confined  to  the  Lamellibranchiate  mol- 

\^ci0(s,    BuA  it  may  be.  stated  with  confidence^  that  what,  is.trc^e 

/t^  d^is  dass*  will  apply  to  the  case  dT  the  Tiinioafea.    The  dic^xale 

is  l^sily  easy  of  '  adjustment:    The  adiustment  here/how^vet, 

fells' in  this  sense,  that  the  demonstration  which  is  negafire^'ls 

less  persuasive  thajpi  that  which  is  positive.    To  prove  a  denialis 

.)e^  lOasy.' tlian  to^siub^tantiiajtfe  an  afSrmation^    ^^q  miproacope 

j^dtfavbsik'b^ofid  dcnibt,  that  tbe  internal  lining  membiaii&of.t^e 

'^i^ft^^iibtaiicWal  siptouof  the  Tanicate  is  nof  provided  with' a 

^*v5l}pj!^^.  epithelium.     They  sometimes  exist  on  the  tentacles  it 

^!^\J||)$[a^'of  the.  siphoiOi. but: most  certainly  not  on  the- walls  pf 

:^sthiav)lfitt^r«..  :The  water  which  enters  this  siphon  is  assuredly 

;'1^|ic£fo]»  ttotdtawii  in%  the' ag^cy*  of  cilia  witbin  the  i^iph^on. 

'  ^^'PJrtKfet/pb^rVations   are   required  to  determine  the  ex^ct 

courei' or  the  currents  excited  by  the  cilii^  distributed  over  tie 

branchialr.4»nk>/  It  'ts  ^4iot::pvoved  that   ihe  water^aniets-  the 

siphon  in  virtue  of  the  cilia  situated  at  the  latter  point.     It 
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enters  at  the  RKHneaiof  tfa^diftalide'of  the  phftryiige&l.chBt«ber»- 
Sotch  a  movesu^ot  joperii(to$.  auotorially  VLp&a  the  fluid  ivithiirihe' 
sphere  of  its  influence.  Having  entered  the  cavity,  the  water  ia 
whirled  in  a  thousand  definite  directioira  by  the  bisHehkl  cifia. 
Every  particle  of  material  substancse  oontaii^d  is  rolled  infto 
minute  pellets  and  borne  in  the  direction  of  the  uHMith,  If  it 
be  palatable,  it  is  swallowed;  if  not,  it  is  emitted  forcibly  again 
by  the  same  siphon.  Th^  water  which  falls  under  the  infloepide 
of  the  proper  branchial  cilia  is  impelled  in  such  manner  and 
direction,  and  in  myriad  invisible  currents,  that  it  permeates  the 
branchial  membrane  (fig.  1,  b;  fig.  2,  b)  by  means  of  the  meshes 
circumscribed  by  the  vascular  bars.  The  passage  of  the  wator 
through  these  meshes  does  not  occur  in  direct  currents,  but  in 
streams  which  pass  up  and  down  the  sides  of  the  meshes  several 
times  before  they  finally  reach  the  intra-brandual  or  visoeral 
cavity**-Aerefrom  to  be  rejected  by  the  intra-branchiid  or  anal 
siphon^  so  that  the  aerating  element  by  this  contrivance*  is 
detained  for  some  time  in  contact  with  the  blood-cfaaniieL 
The  egressing  current  saturated  with  carbonic  acid  escapes  fc^mi 
this  latter  siphon  in  a  continuous  stream,-^such  a  stream  as  an 
xminterruptedly  acting  force  alone  could  determine.  The  mi^ 
croscope  was  accordingly  applied  to  the  examination  of  the  lining 
of  this  siphon,  anticipating  the  immediate  detection  of  vigorous^ 
ciliary  action.  Ascidians,  Cynthians,  and  Clavellinans,'8ubmitted 
to  careful  inspection,  disproved  the  anticipation.  In  none,  by 
.any  device,  could  cilia  be  demonstrated  on  the  inner  wall  of  this 
anal  or  vntra^branchial  siphon.  The  current,  therefore,  which 
escapes  at  its  orifice  is  not  set  in  motion  by  any  force  wiAin  tiie 
limit  of  the  siphon  itself,  but  rather  by  that  which  is  placed  at  a 
distance — the  branchial  ciliary  action.  The  space  interpo^d 
between  the  -branchial  membrane  and  the  mantle  in  Tunieates 
forms  a  part  of  the  intra-branchial  or  visoeral  cavity.  It  is  filled 
with  refuse  water,  rendered  poisonous  by  carbonic  acid.  This 
effete  fluid  enacts.no  further  part  in  the  organism.  It  is  finally 
rejected. 

In  the  Tunicata  then  the  two  siphons  are  continuous  through 
the  branchial  stigmata.  The  mass  of  water  which  always  more 
or  less  fully  distends  the  body  of  the  animal,  observes  only  one 
normal  or  regular  movement,  viz.  that  tending  from  the  extra- 
branchial  siphon  (fig.  1,  a)  in  the  direction  of  the  intra-bran- 
chial (A).  The  irregular  and  occasional  currents  are  propelled  in 
the  reverse  directions.  The  pharyngeal  cavity  may  musculariy 
contract,  and  now  and  then  emit  pure  unrespired  water,  and  un- 
used alimentary  substances  he^d  by  this  water  in  su^spension.  If 
such  discretionary  power  did  not  exist,  the  indiscriminating  mouth 
would  swallow  eveiy  solid  substance  borne  mechanically  into  the 
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pb«ryi]^ieal  cliainber  by  the  ynkitt  drawn  in  hj  the  extra-bmnehial 
siphon^  Natuie^B  madunery  would  theaoL,  indeed^  wew  the  dk- 
grftcefiil  impress  of  faaltiness. 

In  the  Ascidians-  the  branchiae  completely  line  the  walls  of  the 
palUal  chamber.  In  figure  the  chamb^  varies  j  it  is  oblong  in 
some  speciesy  oval  and  rectangular  in  others.  The  branchial 
membrane  in  Ascidia,  Phallusia,  &c.  forms  a  plane  unfolded  sheets 
adapting  itself  to  the  cavity  of  the  mantle ;  in  Cynthia,  Boltenia, 
&c.  it  is  longitudinally  plicated  (fig.  5)  and  disposed  in  deep  and 
regular  folds*  The  ultimate  vessels  (d)  are  arranged  rectangu* 
larly.  The  circumscribed  '  stigmata '  (c)  are  parallelogrammic  in 
figure.  These  perforations  lead  from  the  pharyngeal  into  the 
"  thoracic  ^^  chamber  of  Milne-Edwards,  Why  it  should  be 
dalled  ^  thoracic '  is  difficult  to  understand.  As  already  defined^ 
it  is  really  the  visceral^  intra-branchial  or  cloacal  cavity.  The  bran- 
chial vessels  in  the  Ascidians  are  arranged  in  two  planes  (fig*  4). 
In  Cynthia  ampulla  the  meshes  are  very  irr^ular  and  almost 
inextricable^  some  of  the  minute  vessels  having  apparently  a 
spiral  arrangement.  In  C/ielyosoma,  Eschricht  figures  a  similar 
vermicular  disposition  of  the  branchial  vessels.  The  branchial 
membrane  of  Cynthia  presents  large  longitudinal  vessels.  They 
are  crossed  by  others  of  equal  size.  Large  meshes  (d)  are  thus 
formed.  Smaller  vessels  (b)  lying  on  a  different  plane  form  by 
<;ro8sing  smaller  stigmata.  In  Ascidia  and  Chelyoiorruiy  the  angles 
of  the  meshes  of  the  branchial  membrane  hear  papilla  (c)  more  or 
less  prominent.  In  Cynthia  they  do  not  exist.  These  papillose 
processes  are  hollow  recesses.  They  are  by-receptacles  for  the 
natritive  fluid.  In  size  the  branchial  vessels  vary  in  different 
genera*  In  Cynthia  they  are  large^  in  Ascidia  they  are  minute, 
in  Cystingia  they  are  indistinct.  The  branchial  plicae  converge  at 
the  mouth  whenever  they  exist. 

By  Cams  and  Van  Beneden  a  lateral  opening  in  the  respi- 
ratory cavity  has  been  indicated,  by  which  the  water  passes  •di^- 
recily  from  the  branchial  sac  into  the  cloaca  (fig.  1>  o;  fig.  3,  e). 
This  aperture  corresponds  with  the  open  fissure  which  in  many 
species  of  Acephalans  exists  between  the  attached  border  of  the 
hranchias  and  the  base  of  the  foot.  It  is  a  safety-valve,  as  will 
be  hereafter  explained. 

In  Clavellinidse,  Botryllidse,  in  the  genera  Pyrosoma,  Pelonaia 
and  Salpa,  such  is  the  structure  of  the  branchisB,  that' the  water 
readily  traverses  the  respiratory  stigmata,  and  passes  from  the 
extra-branchial  into  the  intra*branchial  chambers. 

In  all  genera  the  branchial  membrane  is  attached  by  means 
of  threads  and  vessels  externally  to  the  mantle. 

The  branchi^  in  the  Clavellinidse  exist  in  farm  of  a  band 
stretching  across  the  cavity  of  the  mantle,  and  dividing  the  pha- 
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tynge^l  from  the  cloacal  chaiober.  In  ultimata  ptnict^re J^ 
birancbi^  of  thia  genua  difi^  from  thote  of  tli^  A8cidiaiia;.4ft 
place  of  presenting  on  each  side  simple  atrise;  furaiahed  v^b 
vibratib  .ciUa^  as  i|i  the  Salpians,  they  bear  righjt  and  left  a-  80ir^ 
of  filiform  appendages  directed  horizontally  towards  the  ve^ti^ 
side  of  the  respiratory  cavity,  where  they  are  fixed  on  ef^ch  ^e 
of  the  middle  sulcus^  and  daring  their  passage  across  are  unit^ 
together  by  a  number  of  other  slender  vertical  filaments.  Ffom 
this  disposition  of  parts  there  results  a  kind  of  tr^is-wod^ 
which  fills  up  all  the  pharyngeal  portion  of  the  branofaAal  4)baqftr 
ber^ permitting  no  communication  between  the  latter  aivi.th^ 
cloaca  except  through  the  meshes  of  its  network,  whieh  life 
bordered  all  around  with  vibratile  cilia** 
:  The  branchial  sac  of  the  Botryllids  is  like  tliat  of  tfbe  Cla^t 
lipids :  it  is  similarly  organized.  The  branchial  spiracles  -^^ 
variable  in  number.  It  is  in  general  only  slightly  folde4»  .  Th^ 
respiratory  sac  in  BotryUus  lies  horizontally^  and  has  only  nii|^ 
rpws  of  stigmatdj  grouped  into  threes  by  the  longitudiual  folds^ 
The  angles  of  the  branchial  network  are. marked  with  jMy0J/Ae  'm 
Distoma  and  Diazona. 

The  bronchia  in  Pyrosoma  line  the  internal  tunic  of  the  mantle. 
They  are  orally  disposed.  They  consist  of  numerous  vessels 
or  ehanndb  anastcHnoeing  with  each  other  at  right  angles. 
"  Nothing  is  more  curious/^  says  Milne^Edwards^  '^  than  tbfe 
respiratory  appsiratus  of  these  animals^  when  the  vibratile  effia 
with  which  eaeh  of  the  stigmata  is  fm'nished  are  simoltMneowdy 
effecting  their  vorticiform  movements  with  rapkfity  and  |Mtfcftt 

harmony  t/^  ■ '  • 

.  In  Stt^  the  gill  is  constructed  of  a  flattened  tube^  atretohad 
tm  a  vertical  plane  obliquely  across  the  central  or  bi^aQidiM 
(Avity  of  the  body.  It  is  composed  of  a  double  membranefonued 
by  a  fold  of  jJie  internal  tonic  or  mantle*  It  partitions  :die  hnti^ 
cbtal  chamber  into  two  poiftions-^tbe  j^ryngeid  and  cloacal/< 

.  The  circulatory  systems  of  tlie  Asoidians  resemble  .that  of- the 
Bryosoa.  If  the  heart  .were  removed,  it  wotiU  be  a  chylaqMoift 
system.  It  is  transitional  between  the  Polypes  and  the  MoUitskiS. 
Van  3Beneden  compares  the  Asoidian  to  a  digestive  caneat  ^uei- 
pended  in  the  midst  of  an  external  envelope  aurrouhded'  by  m 
fluid  moving  in  the  open  spaeious  perintestinal  speee^  It  U 
only  in  the  branchial  network  and  tentacles  that  it  can  be  aaid  p^ 
be  contained  in  vessels. 

Mr.  Gosse  gives  an  exact  description  of  the  living  cireuktibn 
in  Perophora  Listen  (tig.  3).    Speaking  of  the  blood-globules^  he 

♦  See  article  Tunicata. — Cyclop,  of  Anat.  and  Fhy$.  :    ; 

t  Annales  des  Sciences  Nwbitfdles^  2ud  ser..  to|n.  xii.  p.  375^^  (-18^).: 
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^Afeea-^^^j  ''IThey  do  not  appeal*  to  pass  into  a  defined  syisfem  of 
Vfesfed*;  .  •  .  .  bnf  find  their  iHray  through  the  interstices'  of  the 
^^tfto^a?  organs  in  the  various  cavities  of  the  body.  .  .  .  They  pro* 
«tf9d-l^  jerkd;  some^fihd  their  wfey  into  the  space  between  the 
fci»^atbing  sttrface*;  and  slip  in  between  the  i-ows  of  oral  rings 
^i¥^*fetffd)/anii  wind  al6ng  d6wn  between  the  tings  in  irregular 

^\^-lA  the  AscSdiWfie  anddtfvdlinidai  the  cetttres  of  this  system 
*^i8(ist  <^f '  two  trunks^  a  dorsal  and  a  ventral,  the  capillary 
#^^tti  trf'the  btanelrise  bfeing  intenpediate.  Listert  famed  ob- 
B^fvc^n^  on  this  subject  should  be  consultedt.  The  deacrip- 
iife  tfetails  afterwards  to  be  presented  on  the  subject  of  the 
respiratory  and  circulatory  systems  of  the  Aeephalans,  will  illus- 
<*titW  i^afery  points  of  interest  in  the  structure  of  the  correspond- 
ttg  '^^ctofl  of  the  Tunieata.  Tbe  peripheric  channels  of  the 
lildod  are  analogous  in  the  two  elasses.  The  trkimate  structure, 
thou^  not  the  arranffement  of  the  vessels  6f  the  branchise,  is 
fffebsiua^kr.  The  nutritive  fluids,  morphotically  cHstirictive,  are 
i[$h^ieB%'idetitieal  in  the  two  classes. 


'      '  Acephala. 

.<^^ibijith0>  Terebratnliilce  there  eskta  n&  exprasift  appaimtua  for 
ibtif^althitlg;  With  -  the  Caraniadee  the^  are  therefore  placed  at  the 
idferifir  Jkliit  ^  tiket  Lapodiiibaranefaiate  series*  Pcof .  Owen  haa 
fhorarftftibAti^he  mantle  in  the  Bcaehiopods  is  morevaBcuhr  than 
ifti^bofsejordet 8i  <£  faivaihrea^  in  irfaich  gilla  exist.  Dr<  Carpenter  % 
has  lately  shown  that  the  external  layer  of  the  mantle  mlire^ 
Jiirit^oAijanA' certain'  other  Sraehiopoda,  tMsnda  out  c^Ktd^  tubes 
itiixtntffhdhfi  shdL  They  ue  respiratory  in  office,  and  the  exact 
imiiitfirpaft(Qf^tho9e<  membranous  processes  which  tfa^  author  jof 
^benb  .papers jfaasdeseribed in •  the fichinodeimata  as  projecting 
up iabotve  flie  e&feemsl  jniiiface  of  the  bonjiy^  '  Tke<  ciseal  character 
sd, them^, pacts ee^dolishes  acomMunity ^- type  between  the tiiuid 
«l9ikm  of'  the  Brachiopods  emi^  the  ohylaqncous  system  as  Ae^ 
filled,  hy.  tho  Janthori  The  arms  ore  long,  richly  eiliaited  tubesu 
In^hesfi>tubeo^tl!iejbk)od;  moves  iii  Bi^infle  ctiannet  by  fl«ik  and 
jare^UiXL  )i)ThiB'iincid^nfc' alsoi  in  tbe  history  of  the  flnidi^  allien 
Aenie  inferior  ihoUudiSiWitb  tho8e^aBimal^  in  which  a  cbylaquleoiis 
«|rdti3miih^s]tists«  .  rTfaistlatterfhiid  never  undergoes  ^norl^ital 
movement :  it  fluctuates  to  and  fro.  The  ultimate'  respects  in 
ndtifihilko  vessefe  'in  i9ie.nia»iile  of  the/B]»chiop^d)SiMer>fi^om 

*  See  nis  interesting  work, '  A  Naturalist's  Rambles  on  the  Devonshire 
Coast/  p.  245. 
t  Phil.  Trans.  18*i.  *         '  ,  r        .-     '  -    • 
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tho&e  of  the  mantle  of  the  higher  Acephala ;  and  whstt  different 
tiatioa  of  these  parts  was  required  to  enable  an  ordinary  stractare 
to  discharge  a  special  office^  has  been  shown  by  Dr.  Garpent^. 

The  organs  of  breathing  are  well  developed  in  all  the  Lame}** 
libranchiate  Acephalans.  Their  vascular  system  is  elaborately 
multiplied.  They  are  capable  of  containing  a  considerable  amount 
of  blood.  If  aquatic  were  not  less  intense  than  atmospheric  re-* 
spiration>  the  aggregate  area  of  the  surface  exposed  by  the  gills 
(^  moUusks  in  general  would  insure  a  measure  of  effect  sufficient 
to  raise  these  animals  high  in  the  scale  of  physiological  activity. 
Surface  is  not  the  only  factor  to  be  counted  in  determining  the 
dynamic  value  of  the  respiratory  office.  The  composition  of  the 
blood  demands  a  numeric  place  in  the  calculation.  If  the  fluid 
occupying  the  vessels  were  identical  in  density  with  the  exterior 
element^  po  interchange  of  gases  could  proceed.  A  difference 
in  the  specific  densities  of  the  gases  held  in  solution  by  fluids  of 
identical  gravities  would  constitute  a  condition  in  virtue  of  which 
the  gases  would  reciprocally  move  independently  of  the  fluids. 
The  less  tjie  proportion  of  fibrine  in  the  bloody  other  things  being 
equals  the  lower  is  its  absorptive  capacity  for  gases.  The  blood 
of  moUusks  is  less  charged  with  fibrine  than  that  of  the  higher 
Articulata.  In  the  former  the  floating  corpuscles  are  less  highly 
organized.  They  are  strikingly  less  filled  with  solid  contents. 
They  are  smaller  and  yet  not  more  numerous.  The  physical 
conditions  as  regards  the  fluids  then  are  not  favourable  in  the 
MoUusca  to  a  high  rate  of  respiration. 

Cuvier  first  defined  the  bivalve  mollusks  under  the  title  of 
Acephala  testacea.  By  Lamarck  they  were  constituted  into  a 
separate  class  under  the  name  of  Conchifera,  M.  de  Blainville 
marshalled  them  under  the  order  Acephalophera  lameUi&ran^ 
chiata.  The  anatomical  definition  of  Cuvier  presents  clearly 
the  chief  points  of  structure : — "  Ijeur  corps  qui  renferme  lefote 
et  les  visceres  est  place  entre  les  deux  lames  du  manteau ;  en 
avanty  toujours  entre  ces  lames^  sont  les  quatre  feuillets  bran- 
chiaux  stries  regulierement  en  travers  par  les  vaisseaux ;  la  bouche 
est  k  une  extremit^>  Fanus  k  Pautre^  le  coeur  du  cdt^  du  dos ;  le 
pied,  lorsqu^il  existe,  est  attach^  entre  les  quatre  branchies*.'* 

The  mantle  o{  the  moUusk  is  a  grand  feature  of  the  organism^ 
Its  horizontal  lobes  embrace,  its  vertical  process,  on  which  the 
branchiae  are  evolved  structurally  and  functionally^  bisects,  the 
whole  body.  The  mantle  at  once  invests  and  secretes  the  shell, 
and  forms  the  very  basis  of  the  body  of  the  animal.  It  is  conr- 
posed  of  muscles,  nerves,  fibres,  and  vessels.  ^It  is  lined  inter- 
nally in  all  cases  with  vibratile  epithelium.     A  straight  line, 

*  Re^e  Animal,  vol,  sur  les  Molkisques,  pf  182. 
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oarried  from  the  anterioir  to  the  posterior  extremity  of  the  shell 
in  ftoy  Aeephalliii>  divides  the  tuantle  end  the  body  into  two  very 
distinct  and  di^fiimilar  Jialves.     On  one  side  lie  the  branchiae  and 
extras-branchial^  ventral^  or  oral  chamber  (PI.  II.  fig.  13) ;  on  the 
other  are  disposed  the  viseera^  the  intra-branchial  or  dorsal 
cavity;  with  the  latter  the  exhalent  or  intra-branchial  siphon 
is  necessarily  and  ifwariably  connected ;  in  this^  dorsal  compart- 
ment^ also^  the  anal  orifice-  terminates.    That  cavity  [b)  which 
lies  on  the  ventral  (the  side  opposed  to  the  hinge)  or  right  side 
of  the  hypothetical  line^  whether  the  ventral  borders  of  the 
mantle  be  open  or  elosed^  siphonal  or  asiphonal^  is  always  and 
necessarily  filled  with  pure  water.    In  this  chamber  the  branchi® 
(PI.  I.  fig.  7^,  a,  b)  whatever  be  their  number  or  position^  figure 
or  size,  freely  float;  it  is   here  always  that  the  oral  orifice 
(fig.  13,  a)  opens ;  it  is  at  once  a  r^pervoir  of  pure  water  for 
breathing  and  pure  material  for  food.     All  varieties  centre  in 
the  unity  of  this  idea< — all  specific  aberratioi^s  are  reducible 
to  this  basilar  type.     Specific  diversities  arise  more  frequently 
from  variations  in  the  number,  size,  siphonal  or  non-siphonal 
character  of  the  openings  communicating  with  this  (oral  or 
esUta^branchial)  chamber  (PL  I.  fig.  6,  i,  5;  fig.  7,  c,  d),  than 
from  those  whieh  occur  in  the  siphonal  processes  of  the  intra- 
branchial  or  anal  cavity  (fig.  18,  e).     Mr.  Clark  *  and  Dr.  J.  E. 
Grayt   ^t^^  ^he  most  recent  and  distinguished  conchologists 
who  have  attempt^  intelligently  to  found  a  classification  of 
the  Conchifera  on  the  basis  of  the  varieties  which  occur  ih  the 
pallial  orifices.     Dr.  Gray  groups  the  whole  class  under  two 
primary  designations— the  Siplumopkara  and  Asiphonophora — 
which  are  again  subclassified  into  orders,  genera,  and  species. 
In  the  Pholadidse,  Myadse,  Gastrochaenidae,  and  Solenidse,  the 
ventral  borders  of  t^e  mantle  are  united,  and  the  siphonal  tubes 
are  long  and  more  or  less  distitict.     The  mantle  is  also  closed 
in.theCorbulidse  and  Anatinidae,  but  the  siphons  are  short.     In 
the  Tellinidae  the  mantle  is  open,  while  the  tubes  are  prolonged. 
An  open  mantle  coexists  with  short  siphons  in  Cardiadae,  Vene- 
ridae,  Maetridse,  and  Donacidae.     An  open  mantle  is  co-present 
with  sessile  tubes  in  Cycladidae,  Kelliadae,  Lucinidae,  Gyprinidae, 
Unionidas,  and  Arcadae.     In  Mytilidae,  Ostreadae,  Pectinidae,  and 
Anomiadae,  the  whole  gape  of  the  mantle  is  one  undistinguished 
capacious  orifice.     Guided  by  the  rule  that  pure  water  must  in 
some  manner  or  other,  with  adequate  freedom^  be  admitted  into 
the  oral  or  extra-branchial  cavity,  it  is  quite  obvious  that  the 

*  Ann.  and  Mag.  Nat.  Hist.,  June  1851.   "  On  the  Classification  of  the 
Marine  and  Testaceous  MoUusca." 

t  Ann.  and  Mag.  Nat.  Hist.,  May  1854. 
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larger  tfae'Tentral  or  comniOn  opening  of  themaatley  the :/ii«»  ii 
the  neoeesity  for  the  .fewer  or  extm^iraiiofhial  siphon*  If^  on  the 
tontratjy  the  leaves  of  the  mantle  be  fdsed  at  their  bolsters  all 
rounds  a  weH^developed  nphon  is  abeokitely  required.  TM%'(ampf 
iftust  ha^e  a  fi?ee  and  ready  communicaitioai  .with  the  exterim*^ 
If  tfai&  oomrntmicatioD  is  not  estiAlished  in  one  mode^  it  must  in 
another*  A  sqDhon  is  a  necessary  provision  if:  the  mantle  be 
dosed;  if  open^  it  ie-only  supplementary.  In  the  form^  ense^ 
everything^  floid  and  solid  which  eitters  the  paOial  c&rity  musAi 
pass  Ithrdugh  the  extnubraiichial  siphon.  It  ean  gain  the  eham^ 
ber  through  no  other  soarce.  In  the  latter^  the  siphon  h  only 
meidetnta^y  and  occasionally  used.  The  great  bulk  of  walei^ 
drawn  into  the  oa¥ity  rushes  in  through  the  ventral  and  pedal 
openings^  That  w^hieh^  alike  solid  and  fluids  is  retilrned  itn-* 
used  trcm  thn  cavity^  is  indiscriminately  jerked  out  by  musealar 
action  through  any  of  the  mantual  openings.  If  the  prileiof 
sand-  be  sitnated  near  the  opening  of  the  siphoii  of  this  cavity^ 
at  the  moment  when  it  receives  the  impulse  of  ejectment^  it  escapes 
throi^h  the  inhaient  or  extra-branchial  si|^on  (PI.  I.  fig.  6yb). 
If^  on  the  contrary^  it  be  placed  at  the  other  end- of  the  chamber^ 
it  tfrifi  be  driven  out  either  through  the  ventral  or  pedal  gape. 
The  oiifioe  and  direction  in  which  rejused  jets  of  water  take 
place  from  this  cavity  are  contingent  upon  the  position  whi^h 
the  rejected. portion  may  have  previously  occupied  in  the  e^ity. 
Upon  this  important  point  neither  Mr.  Cla#k  nor  Mr.  Hancock 
arC'  clearly  informed^  Mr.  Ckrk  is  correct  in  stating  that  the 
ingress  of  the  water  into  the  great  mantual  o^  extra-bradcfai^l' 
oaviiy  is  due^  not  to  the  invisible  agency  of  vibratile  epitheEum 
Qnt|ie> lining  membrane  of  the  siphon^  but  to  the  diastolic  s^a-^' 
ration  of  the  valves.  Mr.  Hancock  is  undoubtedly  in  error  in 
Ed^ng  thfkt  the  water  entering  this  cavity  is  drawn  ii^  bydlia 
ofthe^p^cm.  The  microscope  disproves  completely  the  asser- 
tion that  the  internal  lining  membrane  of  *tbe  inhaient  or  extra-' 
branchial  siphon  is  the  scene  of  ciliated  epithelium.  In  no 
single  instance  of  the  numerous  sij^onal  species  examined  by 
the  author^  could  cilia  be  discovered  in  this  situation.  If  at- 
this  place  dlia  do  not  exists  it  admits  of  no  dispute^  that  th0 
oi^asional  inward-tending  current  which  reaches  the  cavity, 
tijurough  this  siphon  cannot  be  due  to  the  instrumentality  !of 
cilia^  at  this  point  at  least.  Mr.  Clark  is  unquestionably  wrong 
in  supposing  that^  because  now  and  then  the  inhaient  or  extra- 
branchial  siphon,  and  the  Ventral  and  pedal  openings  of  the  mantle. 
emit  a  jet  of  water  and  solid  pellets,  this  cavity  is  therefore  indor. 
pendexitt,  that  the  ^^  siphons  therefore  do  not  communicate/^*and 
that  therefore  the  ingress  and  egress  of  the  water  designed  for 
respiration  take  place  through  the  same  ori^es^     Ev^ry  one  of 
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these  iaflarencea  me  nfmrsequihurs.  Mr^  fiencock  is  inaeoarate  in 
affirming'  that  tdl  the  water  wfaieh  enten  thia  cavity  frem  with* 
<mt  travels  iMedumefy  along  the  inhalent  or  extia-brancfaiel 
etphmi,  and  iiever>  under  a&y  cvcamstanoe,  through  either  the 
ventml  or  pedal  opeoiogs^.  AU  the  water  which  is  admitted^ 
hit^tbe  extra^^branohial  cavity  is  not  respired;  in  other  language^ 
doea  not  pass  through  the  branchiae  into  the  dorsal  or  intra** 
branchial  ebamber  (fig.  6^/) ;  nor  is  aU  the  eolid  substance,  which 
it  may  perchance  contain^  seized  by  the  mouth  and  swallowed* 
The  act  of  the  passage  of  the  true  respiratory  water  from  one 
i^amber  into  the  other  is  an  involuniafy  act.  The  volume  of 
ihe  fluid  and  the  rate  of  its  motion  ave  definite^  and  proportiondi 
to^tfae  organic  wants  of  the  animaL  The  movement  by  which 
mter  is  drawn  from  without  idto  the  extia^branebial  reservoir  is 
mhti^tar^f,  and  depeodent  in  frequeiiiey  of  recurrence  upon  the 
qtuqaitity  o£  food  which  it  may  bear  in  suspension,  and  upoa  the 
4egcae  e£  its  purity.  The  body  of  water  whicb  at  any  given 
moment  theextraTbranchial  cavity  may  contain,  is  sieved  by  the 
ciKs^;-  whick  are  distribated  over  the  extemed  Surfaces  of  the 
^rsai^hiB^^  These  cilia,  as  will  be  subjtequently  explained,  raise 
a.broad  cura*eat  (see  arrows  on  the  bmnchise  in  figs.*6,  B,  &  9), 
very  visible  to  the  naked  eye,  which  always  and  systematically 
s^ta  mtbe-dkection  of  the  free  or  unattached  borders  of  ti^ 
brari^^ial  lamcUse^  These  currents  begin  at  the  attached  or 
pl^xim^l  ed^es  of  ali  the  Jamelke. 

.  fTbey  observe  the  aame  directions  on  the  under,  as  on  the 
Up|N^  surface  of  each  lamella  (see  arrows  on  the  branchiae  in 
%i.7^).  They  are  true  food^searching  currents.  The  pellets 
fo^rscied   by-  their  agency,  having    attained   the  free  margin^ 

c^f'ia  conectiiig  what  earnest' and'  faithfal  observation  and  xieBearch  have 
copFiPjPedme  tai  be  "  err^ra,"  I  deal  in  no  flattery  or  hypocritioBl  ojurcumlo- 
cution.  ..|  dp  not  honour  great  men  the  less  because  a  repetition  of  their, 
pibc^dures  has  ^sured  me  that  in  some  special  particulars  they  may  have 
8^>jiroved  themselves  false.  It  is  because  theit  genins  has  6rst  indicated 
a.  ttiaiakighway  through  a  tangled  wilderness,  that  faithfal  ob^rvers^ 
M^nfst  theirs  8ueeess(»^  ai«  enable  to  mark  the  pohiXs  whereat  the  sia 
ojT  ^minpr  deyiano^is  ^om  the  straight  .course  may  have  been  committed^' 
\i  u  in  this  spirit  that  I  have  ventured  to  criticise  the  €u;ute  labokurs  of  Mr. 
Haniuock  Snd  Mr.  Glark.  It  is  in  this  spirit,  I  trust,  that  my  criticism  will 
b^Tee^itaedw^  *  The  "brief  Umits  of  these  papers,  in  which  results  rather  than 
pc!Qf»99e8/tCit}.jffOlbi^ed»' preclude  all  reference  to  details,  dissections,  ex- 
peri]]^niUf,^observfution8  on  tlie  living  animals^  injections,  &€.  Once  for 
air,  X  affirm^  that  no  assertion  has  been  rashly  projected  in  these  papers 
which'  tas  iiot  been  conscientiously .  submitted  to  the  test  of  facty  and 
weighiBd  in  the  balance  of  practical  trial. 

I't  The  iftflaenoe  of 'the  ciha  of  the  brawthial  lamslkt  upon  thitl  in- 
gveasi^  oarreiM;  ha^  pever  ]^  been  cleiarly  pereeir«d.  Snob  in^uence  is 
updoubtediy  ^erted. 

'  Ann,  b^  Mag,  N,  Hist,    Ser.  2.    VoLxxy.  4 
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are  carried  in  the  direction  of  tbe  mouth  and  tried  and  tasti^d 
by  the  palpi  (fig.  6^  t^  i).  Those  which  are  acceptable  are 
swallowed;  those  which  are  unpalatable  are  carried  completely 
out  of  the  cavity  indifferently  by  any  one  of  its  openings^  lest 
they  should  again  pass  over  the  branchiae.  So  incomparably  ad- 
justed are  the  ciha  which  render  the  gills  a  wondrous  spectacle 
'Of  infinitesimiil  currents^  so  precise  and  forc^ordained  are  tbe 
direptions  in  which  they  move,  that  the  act  which  mehred  thfe 
food  from  the  water  drives  also  Ithat  water  from  the  reeipient 
into  the  refuse  chamber  (fig.  6,  /;  PL  II.  fig.  12,  A),  through  the 
meshes  circumscribed  by  the  branchial  vessels.  This  stage  of  the 
respiratory  process  is  strictly  involuntary.  It  is  governed  by  in- 
violable organic  laws,  not  volitional  caprice.  It  is  to  the  moUusk 
what  the  insensible  involuntary  physical  exos-  and  endosmose  of 
gases  in  the  ultimate  air-cells  of  the  lungs  are  to  the  maihttal. 
It  differs  physically  and  physiologically  from  the  act  in  which 
water  is  drawn  into  the  cavity  of  the  mantle,  as  strikingly  as  the 
thoracic  movements  of  respiration  in  Man  differ  from  Ifae  ulti- 
mate process.  Thus,  whatever  may  be  the  number,  size,  or 
prominence  of  the  openings*  of  the  mantle,  the  functions  of  the 
great  ventral  chamber  remain  unchanged.  They  are  and  mufit 
&  iii  every  instance,  uiider  all  general  mutations  of  character, 
those  of  a  reservoir  from  which  food  is  drawn  to  the  mouth  and 
the  aerating  element  to  the  branchise. 

The  second  great  cavity  (PL  I.  fig.  0,  /;  fig.  7,  c.  PI.  11. 
fig.  8,  d;  fig.  9,  e;  fig.  10,  c,  cf ;  fig.  12,  h),  lying  to  the  left, 
dorsal,  or  *^the  hinge  ^^  side  of  the  imaginary  line  formerly 
defined,  remains  now  to  be  described.  It  is  limited  ventradly 
by  the  branchise,  dorsadly  by  the  hinge,  and  posteriorly  by  the 
ex-current  siphon. 

The  anal  chamber  does  not  in  all  genera  communicate  openly 
and  directly  with  the  interlamellar  passages.  The  former  really 
arises  in  the  latter,  when  only  one  of  the  proximal  borders  of  the 
branchial  lamellae  is  attached  to  the  side  of  the  visceral  mass ; 
the  grooves,  running  antero-posteriorly  and  parallel  with  the 
length  of  the  gill,  and  situated  between  its  proximal  borders  and 

'-  *  <l  would  beg  here  to  refer  the  student  to  the  interesting  papers  of  Mr. 
•iBbiBeooki  in  the  '  Annals  and  Mi^azine  of  Natural  History '  during  the 
years  1852  and  1 853,  for  an  account  of  the  collateral  openinsis  which  in  some 
genera  occur  in  the  mantle.  In  Ckamostrea  albida,  in  addition  to  the  nor- 
mal siphonal  orifices  and  pedal  and  ventral  gapes,  he  describes  another  of 
'ntinute  size^  which  is  situated  under  the  lower  siphon.  A  simitar  aperture 
exists  in  other  Lamellibranchiates.  Mr.  Hancock  has  ohserved  it  in  Liiraria, 
•Coehlodesma,  Panopaa  and  Myochama  and  Prof.  Owen  in  Pholadomp^^  It 
i»  dear  ,&om  the  explanation  given  in  the  text,  that  these  secondary  aper- 
tures are  really  secondary  in  meaning.  They  do  not  in  the  least  affeW  the 
physiological  character  of  the  cavity.  <  •      .     . 
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the  vis4!Qr«il  mass^  although  open>  form  really  the  comiueneempiit 
pf  the  aaal  chamber. 

Mytilus  and  Pecten  exemplify  the  type,  of  this  condition 
{PI.  I,  fig.  7^)*     The  outer  plate  (c,  d)  of  each  lamella  is  free  or 
jfuaattacbed  at  its  proximal  margin*     This  latter  is  thick  and 
strong.    It  is  composed  of  the  large  afferent  and  efferent  trunks. 
In  Mytilus  and  Pecien  it  is  not  fringed  by  a  slender  membrane 
as  iu  Cardium  and  Pholas  .(fig.  6j  e^  f)  and  Mya^  &c.     The 
^tter  or  channel  (fig.  7^/,/)  formed  by  the  attached  or  lower 
Janiella  of  the  superior  gill  and  the  free  or  unattached  or  upper 
plate,  opens  consequently  into  the  extra^branchial  or  pallial 
oavjty  in  a  direct  manner.     The  water  flowing  along  this  groove 
(f^'  X^i  ^)  does  not  however  return  into  this   latter  cavity, 
except  lender  extraordinary  circumstances.     It  is  conducted  in  a 
raf^d  course,  impelled  by  the  branchial  cilia,  in  the  direction  of 
the  4:lQaca,(fig.  lOj  e).    The  groove  formed  at  the  proximal 
margins  of  the  inferiori  or  as  it  is  falsely  called,  the  supplemental 
gill  (fig.  7^,  d)f  opens  in  like  manner  into  the  pallial  cavity,  but 
pn  tlie  under  surface.     It  receives  the  expiratory  currents  of  the 
lower  gill}  and  cgnveys  them  in  form  of  a  strong  single  current 
itovi^ds  the  exhalent  siphon.     In  Cardium  (PI.  II.  fig.  9),  Pholas 
(fig»  .7),  Mya,  Solen,  Cochlodesma,  and  Pholadomya,  the  two 
ipl^t^  c^  each  branchial  lamella  on  both  sides  are  attached,  the 
upper  to  the  side  of  the  body  and  foot,  the  lower  to  the  mantle. 
\ ;  The  groove  bounded  by  the  plates  of  the  branchial  lamellse  is 
fiivided  off,  therefore,  in  these  genera  by  a  continuous  mem* 
jbrane  (fig,  9/)  from  the  pallial  chamber.     Mr.  Hancock  says, 
jtbat  in  the  siphonal  families  this  membrane  forms  a  complete 
partition  between  the  pallial  and  anal  cavities,  since  it  extends 
continuously  from  the  anterior  to  the  posterior  extremity  of  the 
^pper  plate.     The  author's  observations  have  convinced  him, 
that,  while  in  Cardium,  Pholas,  Solen,  and  Mya  this  membrane 
stretches  posteriorly  over  the  cloaca  in  a  hood-  or  tongue- like 
form,  it  leaves  between  its  edge  and  the  side  of  the  foot  a 
fiseural  opening  through  which  the  two  cavities  freely  communi- 
;cate.     The  difference,  then,   between  the  siphonal  and  non* 
siphonal  famihes  as  respects  the  parts  concerned  in  respiration, 
miay  be  defined  as  consisting  in  the  degree  in  which  the  intra- 
branchial  grooves  are  anatomically  isolated  from  the  open  space 
of  the  pallial  cavity. 

Such  points  are  non-essential  distinctions :  while  they  denote 
ihe  existence  of  trifling  structural  varieties,  they  involve  no 
diversities  in  the  methods  of  action.  Whether  partially  open  or 
•icompletely  closed,  the  grooves  (fig.  6,/)  running  horizontally  at 
the  proximal  borders  of  the  gills  and  between  their  component 
plates,  convey  the  exhalent  current  received  from  the  gills  in  the 
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in&^tmti  i^^^iiowi$^   Wh&n  ihei^  exist  tiyo  «f^par^t»  ^Tm- 
cUM  kmdlK  wi  ^her  $ide,  thcire  wBt  two  grooves;  whesp  pi^j 

il^e  «na2  <rAaiii{h?r^  thei>i  should  be  defined  as  beigmoipg.iii 
th^^  mtra-brttucbial  ^ooves^  but  remotely^:  or  primarily  iu^l;^ 
interABjmJi»x  water-*pi|S6aig0d  of  Mu*  Hancock,  The  mode,^. 
\fbie)i  :tbi$  febaii^be?  oommtigoioatea  witb  tlie  wateM^ibes  botiiffeu 
tb(» I biiaijeJiiiAl:  tomeJteui^  4;liiis  de^crib€d  by. Mr.  HwiCQck:^^* 
"  vv  4 .  tbe  anal .  chamber  (ia  Pfioln$  crispaia)  jrm  laid  <^^{^  apd  ita^ 
yelKtral  Wall  was  sem  to  exiabit  four  longitudinal  rows  of  largc^ 
Qriiice$*  Tbeae  iont  roWa  of  otificea,  already  weU  known  t|^. 
anatowiafc^  tofr^^sponA  toth^attadbed  margins  of  the  four,  gillr 
plates^  whieh  himg  &om  the  rooC  or  dorsal  nienibrane  of  Uie 
bi^aoohial  ^faamibef ;  tlus  nn^nbrane  being  the  ventral  wall  of  the 
anal  chamber^  the  n^n^brane,  in  faet^  which  divides  the  chambc^vs^ 
These  orifices  lead  into  wide  tubes,  which  pass  between  the  two 
laminsd  forming  each  giU^plate.  These  ioter-branchial  tnbes/lie 
contiguous  and  parallel  to  each  other^  and  extend  the  full  width, 
of  ^he  giU  being  bifid  withm  its  free  margin.  Thus  it  if 
evident  that  the  tubes  within  the  gill^^ates  comrmmicate,  fosel^ 
with  the  ami  €kambter%^'  This  description  is  exact^  but  i^ 
flhoidd  be  thus  ^uaJifi^d  t  lu  Xhom  siphonal  families  in  wbich^ 
the  gSla  are  miitdi  poateriorly  (th»a  is  the  ease  in  UniOi  Anax, 
ehtite^  Maetra^  Cwmm,  I^f^axriia^Luimria)  and  prolonged  intj^ 
the  iohal^t  'siphoiny  the  anal  chamber  is  oonsiderably  mpi^f^ 
capacious  than  in  those  in  which  the  bmnehild  plate§^.af  opposite 
9ides  are  distinct  ^and  ununited  posterioirly  (this  condition  ^  ^9! 
^aerred  in  Peeten^,  Avicuh,  ArcB^  PecUmcuhis,  and  PiVina);^  or 
in  those  in  which  the  siphons  are  suppressed*  In  aU  cases,  the^ 
anal  chamber  coranmneea  anteriorly  {fig.  10^  c)  in  grooves  mor^, 
or  less  exltendad^  fQrni6d>  as  already  defined)  between  the  plates 
of  the  bfanehia1rla0ieU$»  and  the  side  of  the  visceral  mass  and  foot^ 
These  grooves  terminate  and  pour  their  contents  in  a  conti=* 
%^m^  stifeain  into  the  aoaal  ehiimb^r— ra  doacal' cavity  common 
tp  th^.  braniQhia?. cmd  intestine.  In  all  tases.  tbm  the  interlamellair 
'  W^tec^passages.  o]^en  throughout  the  ^miexior  half  or  thii'd  of  t^e^ 
gilte  into  ti^  water^grooves  at 'their  basesj  poiHeriorly  ^iir6c% 
into  the  clps\Ga)or  anal  ehamber^  This  definition,  so  positive, 
precludes  t^U  misconception*  It  leaves  the  cavities  functionaUjF 
distinet  inialligeoaera^  though  in  some  stmcturally continue^.  It 
solye^'th^  proUemofthe  Molluscan  organism.  The  ingvess  and 
egi'esa  ctf  tjbe  alimentary  and  respiratory  elements  are  so  orderedj 
that  the  osoononiy  of.  the  conchiferous  animal,  hidden  in  a. coat 
of  mail,  is  rendered  unequivocally  clear  to  the  understand! ti^,.   , 

,  *  Ann.  &  Mag.  Nat.  Hist.,  Ney..  1851. 
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'  ^AlV  tfae  int&laminar  iVLhen,  h,te]y  so  frily  MAeseribM  by  Mr. 
Hancock^  pour  a  Constant  isarrefit  intiv  this  oarvity^  with  whidi 
aU  the  intra- brauchial  spaces  openly  communicate.  Into  this 
(fbamfoer^  at  difierent  poiiftis  in '  diffenetit  g^nbra^  the  intestine 
terminates  (PI.  IL  fig.  12/*).  It  reoeyves  the  exerementittooft 
)^h)dttd:s  at  once  of  the  intefiititial  and  branchial  Btstems. 
'  This  dimple  di^titiitiofi  was  iitiBt  established  in  aii  its  details  by 
the  resi!arehes  of  Mr.  Hancock.  It  is  essentially  ft»ttnded  upon 
tfae  permeability  of  the  bronchia)  laminee,  first  proved  by  Dr. 
Sharpey.  The  correctness  of  this  description  is  denied  in  the 
most  strenuous  manner  by  Mr.  Clark.  It  is  impossible  not 
to  admire  the  ardent  eloquence,  and  sagaefiow  inventiveness  of 
argument  with  which  Mr.  Clark  defends  his  oim  views.  The 
duty  of  the  critic,  however,  is  6a<^red.  The  solemn  sentence  ol 
'^  error''  must  be  pronounced  ahke  over  many  of  hi«  ^^fccts" 
and  not  a  few  of  his  ^^  inferences." 

Mr.  Clark  is  indeed  right  in  asserting*,  that  frequently  a 
mdmentary  tn-eurrent  occurs  through  the  ^2H;urrent  siphon. 
This  accidental  incident  is  utterly  unimportant.  The  normal, 
systematic,  and  necessary  direction  of  the  'Current  in  'this  (the 
dorsal,  upper,  ^anal  eot^cuirettt/  ex-halent  or  tyi^rtf^'branchialj 
siphon  is  centrifugal.  In  aH  Acephalans^  whether  siphonal  ift 
non'-siphonat,  everything  that  passes  throtigh  this  siphon  baef 
an  metuoerd  tendency.  The  centripetal  movement  is  irregular 
and  accidental.  The  stream  bears  far  ihore  strikingly  a  con-> 
tihuous  character  than  that  ingressing  at  the  ventral  or  extva^ 
branchial  orifices.  The  uninterruptedness  of  this  current  was 
lEtopposed  by  Mr.  Hancock  to  be  due  to  the  action  of  cilia  Hning 
the  interior  of  the  siphon.  Tfae  statement  of  this  distinguished 
naturalist  iu  this,  particular  is  indisputably  erroneous.  This 
siphou,  like  the  in^current  one,  is  not  lined  with  vibratile  qnthe- 
1mm.  The  stream  by  which  it  is  travei*sed  is  not  excited  by  any 
foit^e  within  its  own  limiits* 

Is  dtoymg  the  existence  of  ciha  within  this  siphon,  Mr.  Clark 
h  on  the  side  of  truth.  But  the  current  emanating  from  th^ 
excurrent-siphon  is  cmHmious  in  character,  it  sdways  goes  on 
tttcept  Vfhea  the  orifice  is  closed  by  voluntary  muscular  action.  - 

The  continuousness  of  this  ex*current  is  due,  not  to  cilia 
W)!fehin  the  interior  of  thesiphon)  but  to  those  at  a  distance,  OH 
t&e  branchial  bars.  Ail  the  cilia  distributed  over  the  internal 
surfaces  of  the  branchial  laminee  (tliose  facing  the  interlaminar 
tubes)  excite  curr^ts  tending  in  the  directbn  of  the  dorsal  ^r 
intra^branchial  cavity  and  that  of  the  ex-curi^ent  siphon.  Th^ 
protfi  of  this  interesting  fact  will  be  afterwards  given  *» 

*  See  a  subsequent  paper  "  On  the  Minute  Structure  of  the  Branchiae." 
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The  character  of  this  exhalent  current  is  !iot  th^  *«?nie  ifi  4fll 
genera.  In  Cardtum  it  is  mtich  more  regufet  thaii  iu' Ph6l&^l 
&c.  It  occurs  quite  as  dfetinctly  in  the  Asiphonophbra  irt  iH 
tlie  Siphonal  classes.  It  is  with  this  current  that  the  rejeetA-* 
menta  escape.  ^^ 

The  evidence  upon  which  the  doctrine  of  the  ind^pendeficjfc  bf 
this  cavity  from  the  ventral  is  maintained^  will  be  adduded  Whieti 
speaking  of  the  minute  structure  of  the  branchis^i  • 

If  the  view  supported  by  Mr.  Uancoek  be  true,  that  tihe 
dorsal  or  intra-branchial  cavity  is  separated  from  the  ventral  o^ 
extra-branchial  by  a  partitional  membrane  which  is  permeable 
nowhere  but  at  the  branchial  stigmata,  it  follows  that  ^vei*y^ 
thing  which  passes"  from  one  chamber  into  the  other,  either  ift' A 
prdgressive  or  regressive  direction,  must  percolate  through  the€^ 
minute  foramina.  The  author^s  dissections,  however,  render  it 
probable  that  a  fissural  opening  (fig.  6,  e)  at  either  base  of  tb^ 
foot  exists  in  some  of  the  siphonal  genera,  if  not  in  others.  It  is 
seated  at  the  base  of  the  branchial  lamellae  and  the  juncticm  tif 
the  vertical  partition  of  the  mantle  with  each  superior  gill,  aril 
opens  directly  from  the  intra'  into  the  cafra-branchial  chambe^i^. 
The  office  of  this  fissure  is  that  of  a  safety-valve.  * 

When  the  outlet  of  the  ex-current  siphon  is  closed  by  sphinc- 
teric  contraction,  the  intra-branchial  cavity  beitag  rapidly  to^rfe 
and  more  filled  in  virtue  of  the  continuousness  of  the  branchial 
ciliary  action,  the  surplus  fluid  escapes  through  the  lateral 
fissures  back  again  into  the  ventral  or  extra-branchial  chamber, 
again  to  pass  through  the  branchial  foramina,  propelled  by  cUiii. 
It  is  by  thus  repeatedly  filtering  the  same  water  through  the 
branchiae  that  those  bivalves,  such  as  the  Mussels,  sustain  life, 
thoi&gh  abstracted  for  a  considerable  time  from  tbeir  native 
^element.  The  fissure  in  question  is  detectable  only  from  the 
inside  of  either  chamber,  not  from  the  outside  view  of  the  whole 
mantle,  even  after  the  separation  of  the  anima!  by  spirits  of 
wine  from  its  shell.  If  the  exit  of  the  water  from  this  intra- 
branehial  enclosure  be  due  to  the  force  exerted  by  tbelam^Omr 
^ia,'if  follows  that  the  egressing  eurreht  should  be  equally  as 
vigorous  and  marked  in  the  non-siphonal  as  hi  ik6  siphonal 
genera.  The  presence  of  the  ex-ciirrertt  siphoh  ddeS  not  affect 
Ihe  veal  branehial  action  of  respiration.  As  a  tubular  ext^nsi^n 
of  the  cavity,  it  enables  the  cont^its  of  the  latter  to  he  delivered 
at  a  greater' distance  away  from  the  body.  This  is  its  real  office. 
Thus  the  sphere  in  wbich  the  animal  lives  is  maintained  in 
purity.  The  in-current  which  occasionally  occurs  through  this 
dorsal  or  intra-branehial  siphon  should  be  regarded  really  as  a 
momentary  accident,  as  an  irregular  reversal  of  a  normal  current. 
Water  thus  drawn  into  the  cavity  of  the  ex-current  siphon  can 
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mt  Jfto  paxi  ^ithqr  in  the  alimentary  or  resfpicatoiy  process.  It 
(W^naot  reach  the  mouth  without  permeating  the  bi'anchial  fora- 
ipin^  .  It  ^n  dp  this  only  hy  overcoming  the  opposing  force 
exited  by  the  branchial  ciliaT  If  the  water  whicn  occasionally 
enters  at  the  exhalent  siphon  were  normally  designed  for  respi- 
ration, like  that  liowing  in  at  the  inhalent  siphon^  as  supposed 
by.Mr*  Qhyki  the  former  could  not  reach  the  branchial  lamellie 
without  meeting  and  mingling  with  the  counter  impure  current 
driven  by  cilia>  coming  from  the  branchiao.  The  principle  is  ab- 
solute in  the  mechanism  of  the  respiratory  process  in  all  Tuni- 
cate and  Lamellibranchiate  moUusks,  that  the  aerating  element 
must  pass  throuffA  ihe^ilL  Th^  funqtipn  of  breathing  cannot  be 
accomplished  if  the  water  merely  passes  in  a  stream  whose 
direction  is  parallel  with  the  planes  of  the  gill-Iaminse.  The 
ultimate  and  true  respiratory  currents  are  those  which  permeate 
the  laminse  at  right  angles  to  their  planes.  It  results  of  logical 
necessity,  therefpre,  that  if  the  water  did  not  traverse  the  bran- 
chial partition  (PI.  11.  fig.  \%^g)  which  divides  the  extra*  from 
the  intra-branchial  chambers,  the  great  and  imperious  function 
of  respiration  could  not  be  accomplished. 

The  preceding  postulates,  supported  only  by  theoretical  rea^ 
aoning,  will  on  a  future  occasion  be  rendered  incontrovertible 
by  the  demonstrations  of  minute  anatomy. 

EXPLANATION  OF  PLATES  I.  and  U. 

Plats  L 

fiff,  1.  Clatettina  lepadtfomus  (after  Milne-Edwards) :  a,  mouth  and  in- 
halent fimnel ;  b,  large  horizontal  hlood-channeLs,  running  regu- 
larly hetweea  the  vertical  ones  q;  p,  the  intervascular  stigmata 
through  which  the  water  passes  nrom  the  branchial  chamber  into 
the  cloacal  cavity  (o),  whose  outlet  is  at  (A)  the  exhalent  or  aoial 
'  siphon ;  f,  rectum  terminating  in  the  cloaca ;  n,  mantle ;  mj  test, 
the  intermediate  space  being  filled  with  blood. 

Fig.  }l.  Pyrosoma  giganteum  (after  Milne-Edwards) :  a,  mouth ;  b,  bran- 
chial sac ;  c,  oesophagus ;  d,  stomach;  e,  intestine ;  /,  liver ;  g,  anUs ; 
k,  ovary;  I,  ganglion. 

Ffy.  8.  Ptropkora  lAsteri :  a,  branchial  siphon ;  b,  tentacles  it  its  base ; 
e,  large  blood-channels  in  which  the  blood-corpuscles  are  seen ; 
(C  branchial,  e,  dpacal  chamber ;  d,  exhalent  siphon ;  e,  space, 
tunnelled  with  spadous  blood-channels,  between  the  test  and 
mantle. 

Ftg.  4.  Plan  of  vessels  in  the  branchial  band  of  Salpa  tfuunma  i  (t,  large 
vessels  ctmstituting  a  separate  layer ;  b,  smaEer ;  c,  cseeal  pro- 
cesses from  the  vessels  and  filled  with  blood,  and  communicating 
with  their  internal  channel ;  d,  d,  water  meshes :  fig.  4  a,  a  sepa- 
rate bar,  showing  cUiar  and  bore. 

Fig.  fr.  One  of  the  brandiial  folds  of  Cynthia  microcosmus^i  a,  c,  watbr 
meshes  between  the  blood-channel ;  by  d,  the  attached  borders ; 
e,  free  border ;  d,  transverse  blood-channels. 

Fig»  6.  Branchial  system  of  Pholas  dactylus :  a,  intra-branchial  or  exhaleat 


'  lor  iuhalent  m^unj  6,.i,,b,paUial  or 

Kternal  or  iufenor  bcuicliul  tuuella ; 
dla,  i  e,  membnuie  tying  the  attached 
liial  Uudls.  to  (hu  «ide  oC  tke  foot  ami 
ra-bianchial  ur  aaalebambei  (/) ;  the 
:s  (lescendiag  ham  the  branchis  into 
X  out  through  the  exciurent  uphon, 
E'(y)  cuuoectiag  the  bnuiehttg  of  tjis 
itlpL    The  arrows  indiaue  ^e  direc- 

Fig.  7-  is  '  tbe  preceiiing  figure.   It  exbibiti  the 

\U  and  ravitiet  i  a,  iucurrent  siphon, 

leading  (at  a')  into  the  extra-hrancbial  or  pallial  chamber  d,  d; 

b,  excurrent  gipbon  letuting  out  of  |at  V)  the  intra-branchial  or 

anal  chamber  c ;  e,  e,  e,  e,  branchial  lamelte. 

Piy.  T.  One-half  of  Myttlm  (Sg.  10)  in  transverse  section,  showing  the 
mode  in  nhicb  the  branchiai  lamella  ai^  attached  to  tho  man* 
tie  A,  fi  J  a,  6,  branchial  lamellre  of  one  side  ;  c,  c'.fref  proximal 
border  of  respeetivelr  the  upper  lamellH  ofthe  interna!  eill-plate, 
and  the  lower  of  the  extemaL  Tbe  attached  l/tatdlit  (d,  <f )  of  eteb 
gill-plate  are  joined  by  a  membrane  at  e ;  ^,  shows  the  ccmtinuout 
membrane  which  at  tbe  proximal  borders  connects  the  branchial 
bars,  BO  that  at  this  point  no  water  can  permeate  the  lamelJftf  . 
/,/',  ilenotB  the  spacious  grootes  nhicb  reccice  the  water  from 
the  ijtterlamellBr  lubes  ana  c<wvey  it  to  the  cloaca.  The  arrows 
mark  the  (tirectiun  of  the  inirrents. 

Puts  II. 

fi§.  S.  Vertical  vieir  of  the  oommon  Cockle,  showing  tbe  relation  of  the 
hianchial  system  to  Oie  siphons  and  cavities :  a,  tsuorreat  sipkoB) 
leadingoutof  the  anal  cavity  (a')  surrounding  the  visceral  iuass(>)g 
i,  incurrent  siphon  conducting  {at  b'y  into  the  extra-'brancbi^ 
oavity  (e)i  e,  hituw^  marking  the  excurrent  currents  coming  from 
the  hranehiss ;  g,  palpi ;  /,  moutb. 

F}ji,  9.  Ideal  transverse  yeetion  of  the  fonner  fi^iire  :  a,  exeunest  ai^loD 
leading  out  of  the  anal  carity  (e)  at  a' }  6,  incutxent  ditto  opeoiifK 
at  b'  into  the  general  cavity  of  the  mantle  (c,  c)  at  i'i  d,  d,  brany 
chiee;/,  tbe  hne  of  the  mantle  uniting  the  brauebial  lamella; 
t^ether.  The  arrows  show  the  order  »nd  tendencies  of  the  water- 


flip.  10.  Vertical  view  .of  ^/j/iliw,  exhibiting  the.systemi  of  retiiir^torrauil. 
alimentary  water- currents  :  a,  mouth,;  t,  t,  palps.;,  b,  extra-bran- 
cbiaj  or  paUial  cavity;  c,  two  longitudinal  halves  of  the  rectum, 
ten&inatmg  in  the  excurrent  chauni;!  in  the  mantle ;  e,e&f,  sur- 
rcvudcd  hj  the  gvooces  (e)  indicated  b;  tbe  arrows  whieb  eonVef 
the  expiratory  ivater  iroa*  the  bransbiie  in  tbe  diicotlen  of  'the 
cloaca;  d,  tl', branchial  lamcllK ;],],  arrows  showing  tbf  diceetion 
"of  tbe  currents  along  the  diatal  at  free  border  of  the  gUls  which  ^ 
convey  food  to  the  mouth. 

in^.H.  Ide«]  trttHverse  section  of  thelbrmer— compare  with  fig.  7*.  PI:  I. 

.      It  is  deaigned  only  in  outline  plan  to  display  tbe  relatiTe  anatomy^ 

of  the  extra-brBnchial  (&),,the  branchiK  and  palhal  membnuie  (4)^ 

and  the  intra-branchial  or  anal  chamber  (r) ;  a,  openings  of  the 

mantle.  .... 

Fig.  12.  Oyster :  a,  month  between  the  palpi ;  b,  anus,  emerging  out  of 
tbeTMceral  maes ;  c,  upper  faatf  of  the  mantle  arching  over  tbe 
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ibratichiie;  ^,  lower  mantle ;  e,  t\  e",  ari'ows  showing  curreuts  en- 
ttras%  the  c&yity  of  the  mantle  (0 ;  the  arrow  (2)  also  marks  the 
food-bearing  cttrr^nts  tending  towards  the  mouth ;  A^  intra-bran- 

''    '  diial  or  anal  cavity;  y  is  that  portion  of  the  pallial  membrane 

'  Ivhiefa  stretches  from  the  proxima)  bonier  of  the  up)>er  branchial 
lam^la  to  the  side  of  the  visceral  mass,  thus  shutting  in  com- 
tiletely  the  intra-branchial  cavity ;  ^,  the  excurrent. 

^.  13.  ideal  transverse  section  of  the  preceding  fignre  :  a,  mouth ;  6,  ge- 
nemt  catity  of  the  mantle;  c,  openings  between  the  valves 
(/,/')  of  the  mantle ;  g^  membrane  uniting  the  branchiae  with  the 
mantle,  aiid  dividing  the  pallial  chamber  (c)  from  the  intra-bran- 
chial cavity  (e) ;  rf,  the  anus. 

[To  be  contiiiU€4.] 


1^^ 


V. — Notes  on  the  Ornithology  of  Ceylon,  collected  during  an 
eight  year^  residence  in  the  Island.  By  Ebgab  Leopold 
Layard,  F.Z.S.,  C.M.E.S.  &c. 

[Continued  from  vol.  xiii.  p.  453.] 

2.05,  Theron  bicincta,  Jerd.  Bata-goya,  Cing.  Patchy-prda, 
Mal.y  and  Grroene^duyven  of  the  Dutch  descendants;  lit. 
Green  Dove. 

Very  abundant  in  the  south  of  the  island  and  in  the  mountain 
aone,  wh€i;e  it  is  n^in^Ied  with  T,  Maktbariea  vel  T,  Pompad&ura] 
Qvieh  Towards  the  extreme  north  it  is  seldom  met  with,  though 
I  have  killed  a  few  specimens  in  the  Patchellepally.  In  the 
neighbourhood  of  Pt.  Pedro  I  never  saw  it,  its  place  being  filled 
by  the  larger  T.  chlorigaster,  Biyth. 

This  Pigeon  never  alights  on  the  ground,  but  seeks  its  food, 
which  jconsists  of  berries  and  small  fruits,  on  the  highest  trees ; 
it  iBways  feeds  in  flocks,  and  vast  numbers  are  killed  in  the 
southern  and  western  provinces  by  noticing  what  trees  are  in 
fruit,  and  watching  at  their  foot  for  the  birds  which  are  conti- 
ntially  going  and  coming.  It  however  feeds  so  silently  and 
moves  so  seidoin,  that  it  requires  much  skill  to  detect  a  single 
bird  out  of  a  S.qck  of  fifty  or  sixty,  an4  on  the  least  alarm,  which 
is  commumcatqcl  fvom  one  to.  another  by  a  plaintive  whistle, 
theyall  dart  ofi^  the  tree  as  if  by  magic  j  frequently,  on  firing  at 
a  bird  which  has  exposed  itself,  I  have  brought  down  seven  or 
eight  others  which  I  could  not  see. 

It.  forms  a  ne§t  in  the  month  of  May,  of  sticks,  with  a  very 
sli^t  lining  of  roots,  &c.  in  the  fork  of  a  tree,  and  deposits  two 
shining  white  eggs.     Axis  14  lines;  diam.  10  lines. 

206.  Treron  chlorioaster,  Blyth.  -     ^ 

Coofioed  io.  the  extreme  north  of  the  iriand,  where  it  is  very 
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abufidant^  feeding'  on  the  frmt  of  the  baman  ttee;  It  is  inigvaM 
ttfiy^  only  appearing  in  the  iVuit  season^  and  returning  agsks 
to  the  ooafit  of  India.  > 

'  The  Tamnb  and  Cingalese  apply  the  name  et^^putcky^'ptaa^^: 
{Greed  Dove)  and  ^*  bat^-ffOfa^*  indiscriminately  i&  all  onr4i'eH 
rons.  ^e  words  prd&  and  ffoya  are  synonymoas  and  used  fcic 
all  pigeons. 

207.  Treron  Malabarica  ?  Jerdon. 


I  (   •    'I'l'  . '. 


Var.  Pompadoum,  Gmel.  (Brown's  111.  PL  1ft,  a(K)\ 

I  procured  this  species  in  abundance  in  the  mountain'  zone,  at 
the  top  of  the  Balcaddua  Pass,  and  at  Ratnapoora.  It  feeds  on 
berries,  and  flies  in  large  flocks.  Our  Ceylop  race  is  slightly  dif- 
ferent from  the  true  7\  Malabarica ^  and  I  believe  it  to  be  the 
origin  of  Brown's  wretched  figures  (plates  19  &  2!0). '  My 
lamented  friend  IVIr.  Strickland  was  satisfied  with  this  view  of 
the  case,  and  intended  offering  some  re/n^rks  on  tibeipe  plate^ 
and  several  others  which  represent  Geylonisse  bir^s^  but  which 
have  hitherto  not  been  satisfactorily  identified.  I  regret  that  | 
luuve  not  a  copy  of  the  work  to  refer  to,  and  detail  as  fully  as.  my 
memory  serves  me,  the  conclusions  to  which  we  came  upon  mo^ 
ofithem*  .,..., 

208.  Carfophaqa  pusilla,  Blyth,  J.  A.  S.  xviii.  Mahavilla' 
goya,  Cingn  Matabataffom  of  the  Cingalese  to  the  north  of 
Kandy.     Berg  Duyven,  Dutch ;  lit.  Hill  Dove. 

Mr.  Blyth  separates  this  species  and  |:hose  from  the  Nilgiris 
from  TickelFs  Cobmiba  sylvatica,  under  the  name  of  C  jmsilla. 
Mr.  Strickland  was  inclined  to  agree  with  him,  but  wished  for  f^ 
larger  aeries  of  specimens  than  those  I  had  by  me  for  comp^ 
rison.  )        jj 

Our  birds  extend  northward  and  southward  into  tne  low 
coi^ntry^  but  their  great  haunt  is  certainly  the  mpuntaip  zonp, 
thoi:^,  from  Dr.  Kelaart^s  observations,  it  does  not  appear  fo 
have  been  seen  "  in  very  high  lands,^^  and  the  Mahaviltagoya  of 
Nuwera  Elia  is  another  species,  C  Torrinfftonti,  Itelaart. 

They  are  very  migratory,  only  appearing  with  the  ripe  frnit  of 
the  banian,  teak,  and  other  trees,  on  which  they  feed :'  at  this 
time  they  congr^ate  in  hundreds  in  places  where 'previoody  not 
a  specimen  could  be  procured.  •  ; 

209.  Alsocomus  ptJNiCEUs,  Tickell.  Neeyang  cobeya,  CSngV; 
lit.  Season  Pigeon,  firom  its  being  essentiaUy  migratoriid. 

This  bird  is  but  rarely  a  visitant  of  our  island ;  I  beli,eve  it  ap- 
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pevcft.  during  tbefruituig  of  the  ciflfiaiiiOBi  iree&j  tb^  natives  all 
aasose  me  of.  this ;.  but  these  ia  another  bird  calUd  KurrundoQ 
cobeya,  i.  e.  Cinnamon  Dove,  which  i3  conftised  with  it,  or  el^e 
this  he^s  two  nftmes.  A  rdatWe  of  mine,  however,  who  W93  formerly 
in  diarge  of  the  Govems^ent  Ginnamo];i  Departmeut,  informs  me 
tidttmaiLyiyeairs  ago,  when  the  south  of  the  island  was  not  so 
much  cultivated  as  at  present,  there  used  to  arrive  at  the  fruiting 
season,  flocks  of  a  small  pigeon  which  fed  on  the  cinnamon,  and 
which  he  could  not  identify  with  any  I  showed  him ;  he  called 
them  Kii'itrimdoo  oob^Uf  and  etaid  be  had  not  seen; any  of  late 
y^ajrs.  ,  I  have  sometimes  thought  this  might  prove  to  be  Treron 
aromtica,. Gmel 

I 

r 

^10.  CA&FOF^▲GA  ToREiNGTONii,  Kelaart.  Mahavillagoya  o{ 
,  .    the  Ceylonese  Mountaineers,  apud  Kelaart. 

Mr.  Blyth  is  disposed  to  consider  this  ^  only  a  vsriety  of 
C.  SlpMnstonet,  Sykes,  of  the  Nilgiris,  but  Mr.  Strickland  at 
once  pronounced  it  to  be  distinct ;  if  so,  Dr.  Kelaart's  name  wiM 
stand. 

'  Not  having  seen  it  alive,  I  must  refer  to  his  '  Prodromu«  Fauim 
Zejlanic^ '  for  particulars  of  its  habits ;  he  says  (page  108)*—*'  It 
is  an  arboreal  species  seen  only  in  pairs ;  flies  high  and  in  long 
sweeps :  their  nests  are  formed  on  lofty  trees.'' 

21].  CoLUMBA  INTERMEDIA,  Strickland. 

This  species  is  extremely  local,  being  confined  to  two  places, 
^'  Pigeon  Island,''  oflF  Trincomalie,  and  a  rock  off  the  ^uth'em 
coast  hear  Barberryn.  From  these  it,  of  course,  niakes  incursions 
into  the  interior,  and  I  have  heard  of  specimens  being  shot  at 
Vavonia-Vlancolom,  on  the  great  central  road,  about  fifty  miles 
from  Trincomalie. 

212.  TtJRTUB  RisoRitJS,  Linn.  Cally-prdS,  Mai.;  from  tSieir 
frequenting  the  Euphorbia  hedges  calted  '**Cfl%"  by  the 
Malabars..    Rin^el  Duyveh  of  the  Dutch  descendants. 

•"  Sxtremely  abundant  in  the  ivorthern,  province,  a^d  ipi^eed 
wheieverthe  country  is  favourable  to  the  growth  oi.th^  JEvfikorbia 
rnntiquffrunh  It  bi^eeds  in  the  spring,  fabricating,  a  )oose,  oareless 
nest,  of  small  twigs,  in  the  Euphorbia  tveQ»,  in  which  it  (^posits 
two  oval  and  shining  white  eggs.  Axis  14 lines;  diam.  11  lines. 
While  residing  in  the  north,  or  in  my  jungle  trips,  I  found  them 
a  wholesofne  and  pleasing  addition  toiQy  table,  frequently  kill- 
ing from  twenty  to  thirty  of  them  and  of  T.  Suratensis  in  two 
or  three  hours.  * 


60  Mir.  E.  I*.  Lnyar'd  em*  Iht  Omilkolb^  of  deylbk, 

I>ove,  frmyi  the  bead-Mke  s]70t8  ou  the  neck.     €6bej^  and 
'     Ailbocob€i/a,Gmg.  />  u  ci 

Hqually  abundaat  with  the  pneceding  in  iuQ  same  Ipcaliti^^ 
but  fouua  also  in  the  central  province  end  wooded. portions  oj 
t^^.  southern  districts.  In  its  nidification  it;  is  siix^larj.and  th^^ 
eggs  are  only  clistmguishahle.  by  their  size,  having  ftn^  f^xi^  of* 
12  lines  and  a  diam,  qi  9  lines*  ,..,.* 

The  flight  of  both  these  pigeons  during  tl^e  Jove  seasoiiriai 
npiost  elegapt  and  graceful ;  the  male  bird  will  at  such  times  soarC 
away  from  the  branch  on  which  his  "  meek-^yed  ^^ .  partner  i^. 
reposing  to  a  oopsiderable  altitude^  rising  almost  perpeindAciiJarly, 
and  clapping  bi^  wings  together  over  his  back;^  then  opening, 
them  and  spr/eading  his  tail  he  sails  downward  in  decreasing, 
circles  and  graceful  curves  to  the  object  of.  his  affections,  whoi 
greets  him  with  th»  tenderest  and  blandest  cooings,  and  wjiile, 
he  struts  and  pouts  before  her  caresses  his  head  and  wings  wit}|< 
her  bill.  The  fervour  of  their  love  beiB^  assuaged,  away  they, 
both  soar  in  the  fulness  of  their  joy,  to  descend  again  in  undu-, 
luting  curves,  crossing  and  recrossing.  !?ach  oth,er  with  |i^e  mo?t^ 
easy  and  graceful  flight,  to  the  mor^  sober  and  ,n^atter-ofnfa|ett 
work  of  coUecting  building  materials  for  the  nest. 

214.  TuRTUR  HUMiLis,  Temm, 

The  fertile  portion  of  the  Pt*  Pedro  district  is  separated  from: 
the  aeighbourinig  divisions  of  Malagam,  Jaffna,  aod  €bavaga« 
cherry,  by  a  plain  of  several  miles  in  brcadtii,  in  the  cesrtre  of 
which,  during  most  parts  of  the  year,  is  an  expanse  of  shallow^ 
brackish  water;  in  the  hot  season  tbistnostiy  dries  up,  in  ^ome^ 
places  leaving  a  rieh  deposit  of  native  salt  (fromtbe^alierof  it^hidip 
a  large  portion  (rf  the  revenues  of  the  nosrthern  provinde  is^dei^ 
rived) ;  in  others  not  so  imprecated  with  tbe^saKne  partideliandi 
sooner  dry,  the  natives  raise  crops  of  paddy  and  o<^er  grkin ;  in< 
others  (reclaimed  by  embanking)  topes  of  palmirahs  have  beent 
planted.  Far  away  from  other  cultivation,  and  in  the  cefjfitre  of* 
the  plain  between  Tunale  and  Warenny,  stands  one  of  thes^  topesj^' 
liumbering  perhaps  two  dozen  palms  and  mai^sas<  j  a  few  baniidiii 
trees,  planted  doubtless  by  some  vagrant  dove,  have  taken- root 
and  circled  some  of  them  in  their  deadly  embrace;  a  weUcif^ 
brackish  water,  a  rained  temple,  and  a  native  hut^  completeithe 
picture  of  this  "  oasis  in  the  desert/^  Oovternment  duty  led  4iier 
one  morning  to  this  spot  S0on  after  the  'Waters  had:  stibsided  ti 
pfcut  of  my  walk  had  beiai  over  pancbdd  mud  sparkling  (with  saline* 
ittd^sliations,  which  rendered  tiie-  gkre^  almost  insn^porlabk ;  aj 
OBe  place  the  people  with  me  had  carried  mle  throiaigbhjiratd^  u^ 
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to.^eir  iirm-pi|tB^  i^nd  for  tihe  last  two  rniUs  I  bad  tr,u4g^d'aIo^ 
qv^i:  theremainj^  of  paddy-fidid^,  now  dry  and  du^ty^  under  the 
burning  sun^  without  a  tree  or  a  bush  to  shelter  me ;  my  dogs 
trailed  their  tails  and  drooped  their  heads^  with  straining  eyes 
5(M  otit^tretched  tongues,  and  even  the  ordinarily  jparrulous 
ribttiresf  we»rd   silent,  oppressed   by  the  intolerable  heat ;   the 
mirage  deluded  us  with  its  pictures  of  limpid  water  and  tall 
trees,  ftiy  spirits  almost  sank,  and  I  thought  I  never.should  reaci 
the  trees  before  us  in  the  distance.    How  willingly  would  I,  had 
F'been  a  litigailt  for  that  miserable  tope,  have   resigned  it, 
rather  than  have  taken  the  trouble  to  walk  to  it !  Suddenly — the 
fffst' Jiving  thing  I  had  seen  for  hours — h  pigeon  darted  past  us 
in  fyn  flight  towards  the  tope ;  I  hardly  cared  to  look  at  it  with 
my  half-closed  aching  eyes,  but  its  pink-coloured  back  and  small 
«35e  at  once  roused  me — it  was  something  new  I  O,  how  eagerly 
I  Watched  its  flight  to  that  now  coveted  tope,  and  longed  to  be 
there !  The  natives  knew  of  no  other  species  but  the  "  Cally  and 
Maiji-pTa&s,''  and  stoutly  maintained  there  were  none ;  I  was 
equally  positive  the  bird  that  flew  by  was  neither  of  them,  and 
hurried  forward,  thirst  and  heat  were  alike  forgotten  ;  and  when 
I  reached  the  spot,  instead  of  partaking  of  the  cocoa-nuts  which 
the  head-man's  forethought  had  provided  there  for  me,  I  sprang 
on  the  low  wall  and  peered  eagerly  among  the  trees.     Turtur 
Suratensis  and  T.  risorvus  perched  about  the  branches  in  abun- 
dance, and — ^could  I  believe  my  eyes  ? — on  a  dry  leafless  "  matty'' 
pnojfsctiistg  &^HBa  a  palmirah  tvee^  and  'fiupporiing  the  twigs  of  a 
nest^  eat  It  pair  of  the  lovely  liUle  TV  huntiHs ;  there  they  were, 
'^•billing  and  oooi][^/^  in' sweet  but  dangespous  proiimity,  foo  this 
same  shot  laidtfa^  both  dead  at  my  feet,  and  in  another  minute 
a^Xllative  li|d  who  bad  followed  me  brought  down  two  shiningy 
8!aH)6th>  white  ;€gg6  from  Iheir  nest.    This- was  not  the  only  pair 
in 'the  tope,  and  I  soon  procured  half  a  dosien  spectmens,  a£id 
might  have  {filled  as  many  more.  An  old  head-^man  who  was  with 
me,. and  who  bad  the  rqiutation  of  being  the  bast  sportsman  in 
my  district,  assured  me  he  had  neither  seen  nor  heard  of  this 
desoripitioniof  pigeon  before;  and  so  said  all  present,  some.of 
theifi  old  >ntiien>  who  had  %pent  their  hves  in  that  neighbourhpod. 
IihadJived  more^tfaan  a  year  ia  the  district  and  killed  dozens' of 
dov;es,W3lhoiit  fiaduig  on^  nor  did  I  ever  after,  though  I  oftem  shot 
alongthe  cultivation,  aH  the  edge  of  the  plain,  meet  with  thenu 
Hid  tb^'  bred  there  that  year  only  ?  where  did  they  come  frbm  ? 
whyidid'lheysekct  that  lonely  tope  and  keep  so  closely  to  it  ?  I 
left  fcbe  district  and  ne^*er  could  learn,  nor  did  I  ever  And  any 
naibive  Irbo  had.  m^  with  them  in  other  parts  of  the  island. 
Br.  Kdlaart: knew  iK>thing  of  it>  and  only  included  it  in  hislist 
op.  Mdf.  Blyth's  authority,  and  I  furnished  the  latter  with  data; 


62  Mr.  B.  h.  I^yatd  on  //i^  Ornithology  of  Ceyim. 

30  whether  the  Uttk  colouy  raised  their  young  and  departed^  or 
breed  there  stilly  "  remains  an  untold  tale/^ 

215.  TUETUB  OBIENTALiS,  Lath« 

I  shot  a  young  bird  of  this  species  from  a  small  flock  of 

{)igeoni  which  flew  over  my  head  as  I  was  travelling  with  thfe* 
ate  Dr.  (Jardner  in  the  Pasdoom  Corle  in  the  month  of  Deceiri- 
berl848.  .  :  i 

216.  Chalcophaps  Indic;u8^  linn.  NQlo-^orNiUCobeyiayCiii^.^y 
lit.  Blue  Dove. 

The  *^  Ground  Dove  ^^  of  Europeans  seems  not  to  extend  north- 
ward further  than  Kodally  Kalhi  on  the  eastern,  and  Putlam  6li 
i;he  western  sides ;  at  least  I  never  met  with  it  beyond,  and  the 
Tamnils  have  no  name  for  it.  About  Colombo  and  all  throu^ 
the  wooded  southern  aiid  central  provinces  it  is  abundant.  It  ib 
gttierally  found  on  the  ground,  Walttng  hastily  about'  and  pick- 
ing lip  seeds ;  being  a  bold,  fearless  bird  of  great  power  of  wing, 
it  will  permit  approach  to  within  a  few  paces,  when,  with  a  spring 
into  the  air,  it  will  dash  onwards  a  few  dozen  yards,  and  again 
settle;  a  renewed  approach  drives  it  furthef  off  a  second  and  a 
third  time,  till  driven  beyond  the  range  of  its  food,  the  lovcJy 
bird  will  dart  back  to  its  old  feeding  ground  with  the  rapidity 
of  thought,  often  brushing  the  intruder^  person  with  its  wihgs, 
while  following  the  tortuous  narrow  windings  of  the  iiativfe 
path.  It  is  principally  abroad  morning  and  evening,  when  fte 
plaintive  lowinff  "coo  may  be  heard  from  almost  every  thicket. 
In  such  situations  they  breed,  laying  two  oval  yellowish  drab- 
coloured  eggs.     Axis  12  lines;  diam.  8^  lines. 

217.  Pavo  cristatus,  Linn.  Manam,  Cing,  MtyUf  Iten. 
Pavdan,  Port.     Mayal,  Dutch. 

Abundant  in  the  mimosa  jungles  of  the  maritime  districts, 
but  rare  in  the  hills.  They  feed  in  flocks  during  the  mornings 
and  evenings,  and  roost  in  trees,  on  which  they  may  be  seen  at 
daybreak  expanding  their  tails  and  wings  to  dry. 

218.  Gallus  Stanleyi,  Gray.  Kadoo-koly,  Mai.  TFelle^ 
kukullo,  Cing.;  lit.  Jungle  Fowl.  Wild-ffo'en,  Dutch. 
Galienha  di  Matoe,  Port. 

The  Jungle  fowl  is  abundant  in  all  the  uncultivated  portjoi^s 
of  Ceylon,  but  particularly  so  in  the  QX)rt];Lem  and  jiortb-westqrn 
provinces. 

It  comes  out  to  feed  morning  and  evening,  upon  the  roads, 
cultivated  land^  or  other  open  .places.     The  €ock9.  are  geo^ally 
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seeii  'aloav^  seldom  in  oompany  with  their  kens,  who,  however, 
are  always  in  the  neighbonrhood^  and  keep  together^  eren 
though  their  broods  may  be  of  very  different  ages. 

The  cocks  fight  lAost  desperately  in  defence  of  their  seraglios^ 
the  combat  frequently  terminating  in  the  death  of  one  of  the 
engaged  parties.  As  they  not  unfrequently  mingle  with  the 
^0 wis. of  the  lonely  villages^  they  cross  with  the  domestic  breeds 
being  more  than  a  match  in  courage  for  the  plebeian  dunghill 
cocks,  and  armed  with  tremendous  sharp  spurs. 

.  Mr.  Mitford,  of  the  Ceylon  Civil  Service,  showed  me,  while 
at  Ratnapoora,  a  hybrid  hen ;  her  general  appearance  and  call 
much  resembled  that  of  the  wild  bird ;  her  eggs  also  partook  of 
the  spotted  character,  but  Mr..  Mitfoi  d  never  succeeded  in  rearing 
a^y  chicks  from  them,  as  they  were  always  addled.  The  bird 
was  very  tame  to  those  with  whom  she  was  acquainted,  but  flod 
prepipitately  at  the  approach  of  strangers. 

The  hen  selects  a  decaying  stump  or  thick  bush  for  a  nesting 
plajce,  and  lays  from  six  to  twelve  eggs,  of  a  fine  rich  cream 
colour,  finely  mottled  with  reddish  brown  specks.     Axis  1  in. 
9  lines;   diam.  1  in.  4  lines.     The  young  when  just  hatched 
/esemble  young  chickens^  and  the  old  mother  leads  them  to 
4e.c^jij^  prostrate  trees,  and  scrajbches  for  white  ant$|  which 
tb^  eageidjr  devour.    Thev  are  hatched  in  June* 
.   In!  wet  weather.  Jungle  fowl  keep  much  to  thick  trees,  sitting 
disconsolateily  with  drooping  head  and  tails  among  the  branches ; 
tjbey  also /roost  in  trees  at  night,  retiring  to  rest  early.     It 
is  larely  that  a  bird  can  be  flushed,  but  when  they  do  fiy^  it  is 
very  much  in  the  manner  of  the  pheasant;  they  run  with  in- 
credible swiftness,  and  trust  to. their  powers  in  this  respect  for 
safety.     Their  cry  is  a  short  crow,  which  resembles  the  words 
n.Gfcorge  Joyce,*'  sharply  repeated. 

It  may  not  be  out  of  place  here,  while  upon  the  sul^ect  of 
Jungle  fowl,  to  mention  the  varieties  of  domestic  breeds  which 
are  found  in  the  island. 

The  usual  kind  is  the  common  fowl,  which  is  considerably  less 
tlian  the  English  breed,  and  lays  a  much  smaller  egg;  it  runs 
through  all  the  same  variations  of  phimage ;  but  there  is  one 
curious  variety,  which  I  cannot  describe  more  aptly  than  by 
comparing  it  to  a  white  fowl  drawn  down  a  sooty  chimney.  On 
preparing  one  of  these  fowls  for  the  table,  at  which,  by  tne  way, 
they  excel  all  others  in  flavour  and  tenderness,  the  skin  and  peri- 
''OBteum  are  found  nearly  black ;  the  roof  of  the  mouth,  tongue, 
^Wattles,  and  legs  are  also  of  a  deep  leaden  hue.  It  is  a  remark^ 
able  fact,  that  a  male  bird  of  the  pure  sooty  variety  is  almoet  as 
scarce  as  a  tortoise-shell  tom-cat. 
'''Tht  Cingalese  call  these  fowls  **  Calho-Tnas-kukulo/^  literally 
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black'flesh'fowL     Kukula  means  cock  {or  fowl  taken  as  a  whole) ; 
kikiliy  hen ;  kuhdo,  plural,  fowls. 

The  ingenious  and  learned  author  of  ^  Ornamental  and  Do- 
mestic Poultry*/  at  page  392,  second  edition,  refers  to  these 
fowls  as  having  silky  featherSy  but  with  us  in  Ceylon  this  is  not 
the  case. 

The  Frizzled  or  Friesland  Fowl,  of  the  same  author 
(p.  394),  is  also  domesticated  in  Ceylon,  but  it  is  rare ;  the 
Cingalese,  called  it  Capri-kukulo,  and  say  it  was  originally  im- 
ported from  Batavia.     This  accords  with  Temminck^s  statements. 

The  RuMFLESs  Fowl,  or  Rumkin  {ibid,  p.  387),  is  also  plen- 
tiAil,  but  only  in  a-domestic  state.  Temminck''s  assertion  that 
it  is  a  wild  inhabitant  of  the  island  is  surely  a  mistake,  and  the 
Governor  (Loten,  I  presume)  who  forwarded  him  the  information 
must  have  been  deceived  by  some  head-man  or  other.  I  am 
quite  confident  the  bird  does  not  exist  wild  in  Ceylon  ;  the  very 
native  name,  '^  Cochi-kukulo,"  Cochin-fowl,  implies  its  foreign 
character. 

The  Cochin  China  Fowl  {ibid.  p.  289)  and  Malay  Fowl 
(p.  299)  are  both  found  in  Ceylon ;  the  former  is  called  Maha- 
cochi'kukulo,  or  '^  large  Cochin  Fowl,"  and  is  common  enough. 
I  have  purchased  them  for  7^d.  each,  while  residing  at  Pt. 
Pedro ;  I  mention  this  as  a  contrast  to  the  absurd  prices  given 
in  England.  The  Malay  fowl  is  principally  found  about  the 
lines  of  the  native  regiment  of  Ceylon  Rifles ;  they  belong  to  the 
Malays,  and  are  used  in  fighting,  a  sport  of  which  that  people, 
as  well  as  the' Cingalese  and  Tamuls,  are  passionately  fond.  I, 
however,  never  saw  the  true  game  cock  in  Ceylon. 

Creepers  (p.  384)  are  frequently  met  with ;  their  curiously 
short  legs  at  once  distinguish  them  from  the  common  breed. 
One  variety  has  feathered  legs,  but  I  never  met  with  true 
Bantams. 

The  Poland  or  Polish  Fowl  (p.  364)  was  introduced  many 
years  ago  by  a  relative  of  my  own,  the  original  birds  having  been 
procured  from  my  father. 

I  am.  not  sufficiently  acquainted  with  all  th€  varieties  of 
domestic  fowls  to  state  if  other  kinds  are  found  in  the  island ; 
probably  some  which  I  have  called  "  common  fowls "  may  be 
more  valuable  varieties. 

*  Published  at  the  office  of  the  *  Gardeners'  Chronicle,'  London. 

[To  be  continued.] 
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Vr. — On  Manufactured  Sea-Water  for  the  Agudrium, 

Thb  inconvciiieiice,  delay  and  expense  attendant  upon  the  pro- 
euiing  of  sea-water,  from  the  coast  or  from  the  ocean,  I  nad 
long  ago  felt  to  be  a  great  difficulty  in  the  way  of  a  general 
i^optipn  of  the  Mairine  Aquarium.  Even  in  L^idon  it  ii  an 
a,wkward  and  precarious  matter;  how  much  more  in  inland 
towns  and  country  places,  where  it  must  atw&ys  prove  not  a<nly 
a 'hindrance,  but  to  the  mcmy  an  insuperable  objection.  The 
thought  had  oecurred  to  me,  that,  as  the  constituents  of  sea- 
water  are  known^  it  might  be  practicable  to  mauu&cture  it; 
since  all  that  seemed  necessary  was  to  bring  together  the  salts  in 
proper  proportion,  and  add  pure  water  till  the  solution  was  of 
the  proper  specific  gravity.  Several  sqieiaLtific  friends  to  whoBi* 
I  mentioned  my  thoughts,  expressed  their  doubts  of  tlie  possi- 
bility, of  the  maiiufacture ;  and  one  or  two  went  so  far  ^  to  say 
that  it  had  been  tried,  but  that  it  had  been  found  not  to  answer ; 
that  though  it  looked  like  sea-water,  tasted,  smelt,  like  the  right 
thitig,  yet  it  would  not  support  aniraariife.  Still,  I  could  not 
help  saying,  with  the  lawyers,  ^*  If  not,  why  not  ?" 

Bxperieniia  docet.    I  determined  to  try  the  matter  for  myself. 

r  took  Schweitzer^s  analysis ;  but  as  1  found  that  there  was 
soine  slight  difference  between  his  and  Laurent's,  I  concluded 
that  a  very  minute  accuracy  was  not  indispensable.  Schweitzer 
gives  the  following  analysis  of  1000  grains  of  sea-water  taken  off 
Brighton : — 

Water 964-744 


Chloride  of  sodium  . 
Chloride  of  magnesium 
Chloride  of  potassium 
Bromide  of  magnesium 
Sulphate  of  magnesia 
Sulphate  of  lime  .  . 
Carbonate  of  lime 


27-059 
3-666 
0-765 
0029 
2-295 
1-407 
0038 

999-998 


The  bromide  of  magnesium  and  the  carbonate  of  lime  I 
thought  I  might  neglect,  from  the  minuteness  of  their  quanti* 
ties ;  as  also  because  the  former  was  not  found  at  aU  by  M.  Lau- 
rent in  the  water  of  the  Mediterranean }  and  tilie  latter  might  be 
found  in  sufficient  abundance  in  the  fragments  of  shell,  coral^ 
and  calcareous  algse,  thrown  in  to  make  the  bottom  of  the  aqua- 
rium. The  sulphate  of  Ume  (plaster  of  Pai'is)  also  I  ventured  to 
eliminate,  on  account  of  its  extreme  insohibility,  and  because 
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M.  Laurent  finds  it  in  excessively  minute  quantity.  The  com- 
ponent salts  were  then  reduced  to  four,  which  I  used  in  the  fol- 
lowing quantities  :— 

Common  table  salt  ....  3^  ounces. 

Epsom  salts 7      ^> 

Chloride  of  magnesium     .     .  200  grains  \  m 

Chloride  of  potassium ...  40      „     j        ^' 

To  these  salts^  thrown  into  a  jar^  a  little  less  than  four  quarts  of 
water  (New  River)  were  added,  so  that  the  solution  was  of  that 
density  that  a  specific  gravity  bubble  1026  would  just  sink  in  it. 

The  cost  of  the  substances  was — sulph.  mag.  \d,'y  chloride 
mag.  3«f. ;  chlor.  pot.  l^A ;  salt,  nil ; — total,  5^^.  per  gallon.  Of 
course  if  a  larger  quantity  were  made  the  cost  of  the  materials 
would  be  diminished^  so  that  we  may  set  down  5  J.  per  gallon  as 
the  maximum  cost  of  sea-water  thus  made.  The  trouble  is 
nothing,  and  no  professional  skill  is  requisite. 

My  manufacture  was  made  on  the  2 1st  of  April.  The  follow- 
ing day  I  poured  off  about  half  of  the  quantity  made  (filtering 
it  through  a  sponge  in  a  glass  funnel)  into  a  confectioner's 
show- glass.  I  put  in  a  bottom  of  small  shore-pebbles^  well 
washed  in  fresh  water,  and  one  or  two  fragments  of  stone  with 
fronds  of  green  sea- weed  (Ulva  latissima)  growing  thereon.  I 
would  not  at  once  venture  upon  the  admission  of  animals,  as  I 
wished  the  water  to  be  first  somewhat  impregnated  with  the 
i»cattered  spores  of  the  Ulva ;  and  I  thought  that  if  any  subtle 
elements  were  thrown  off  from  growing  vegetables,  the  water 
should  have  the  advantage  of  it,  before  the  entrance  of  animal 
life.    This  too  is  the  order  of  nature ;  plants  first ;  then  animals. 

A  coating  of  the  green  spores  was  soon  deposited  on  the  sides 
of  the  glass,  and  bubbles  of  oxygen  were  copiously  thrown  off 
every  day  under  the  excitement  of  the  sun^s  light.  After  a  week 
therefore  I  ventured  to  put  in  animals  as  follows : — 

2  Actinia  mesembryantkemum,  Coryne  ramosa. 
7  Serpula  triquetral                          Crisia  dmmea» 

3  Balanus  balanaides.  aculeata* 

2  Sabella ?  CeUepora  pumicosa. 

2  Sabellaria  {alveolata  ?)  Cellularia  ciliata, 

2  Spio  vulgaris.  Bowerbankia  imbricata. 

1  Cynthia  {quadrangularis  ?)  Pedicellina  Belgica. 

These  throve  and  flourished  from  day  to  day,  manifesting  the 
highest  health  and  vigour;  the  plants  (including  one  or  two  Bed 
Weeds  that  were  introduced  with  the  animals)  looked  well,  and 
the  water  continued  brilliantly  crystalline.  Within  the  succeed- 
ing month  specimens  of  Actinia  mesembryanthemum,  A.  anpui" 


Royal  Society,  67 

coma  and  A,  clavata,  a  TVockus  umbilicatus,  and  a  Littorina  lit- 
torea  were  at  different  times  added. 

Six  weeks  have  now  elapsed  since  the  introduction  of  the  ani- 
mals. I  have  just  carefully  searched  over  the  jar^  as  well  as 
I  could  do  it  without  disturbing  the  contents.  I  find  every 
one  of  the  species  and  specimens  mentioned  above,  all  in  high 
health ;  with  the  exception  of  some  of  the  Polyzoa,  viz.  Crisia 
aculeataj  Cellepora  pumicosa,  Cellularia  ciliata,  and  Pedicellina 
Bel^ica,  These  I  cannot  find,  and  I  therefore  conclude  that 
they  have  died  out ;  though  if  I  chose  to  disturb  the  stones  and 
weeds,  I  might  possibly  detect  them.  These  trifling  defalcations 
do  in  no  wise  interfere  with  the  conclusion,  that  the  experiment 
of  manufacturing  sea-water  for  the  Aquarium  has  been  perfectly 
successful. 

P.  H.  GossE. 

5B  Huntingdon  Street,  Bamsbury  Park, 
June  9, 1864. 
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March  23,  1854.— Colonel  Sabine,  R.A.,  Treas.  and  V.P., 

in  the  Chair. 

"  Note  on  an  indication  of  depth  of  Primaeval  Seas,  afforded  by  the 
remains  of  colour  in  Fossil  Testacea."  By  Edward  Forbes,  F.R.S., 
Pres.  G.S.  &c. 

When  engaged  in  the  investigation  of  the  bathymetrical  distribu- 
tion of  existing  moUusks,  the  author  found  that  not  only  did  the 
colour  of  their  shells  cease  to  be  strongly  marked  at  considerable 
depths,  but  also  that  well-defined  patterns  were,  with  very  few  and 
slight  exceptions,  presented  only  by  testacea  inhabiting  the  littoral, 
circumlittoral  and  median  zones.  In  the  Mediterranean  only  one  in 
eighteen  of  the  shells  taken  from  below  100  fathoms  exhibited  any 
markings  of  colour,  and  even  the  few  that  did  so^  were  questionable 
inhabitants  of  those  depths.  Between  35  and  55  fathoms,  the  pro- 
portion of  marked  to  plain  shells  was  rather  less  than  one  in  three, 
and  between  the  sea-margin  and  2  fathoms  the  striped  or  mottled 
species  exceeded  one-half  of  the  total  number. 

In  our  own  seas  the  author  observes  that  testacea  taken  from  below 
100  fathoms,  even  when  they  were  individuals  of  species  vividly 
striped  or  banded  in  shallower  zones,  are  quite  white  or  colourless. 
Between  60  and  80  fathoms,  striping  and  banding  are  rarely 
presented  by  our  shells,  especially  in  the  northern  provinces  ; 
and  from  50  fathoms  shallow-wards,  colours  and  patterns  are  well 
marked. 

The  relation  of  these  arrangements  of  colour  to  the  degrees  of 
light  penetrating  the  different  zones  of  depth,  is  a  subject  well  worthy 
pf  minute  inquiry,  and  has  not  yet  been  investigated  by  natural  phi- 
losophers. 

5* 
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The  purpose  in  this  brief  notice  is  not,  however,  to  pursue  this 
kind  of  research,  but  to  put  on  record  an  application  of  our  know- 
ledge of  the  fact  that  vivid  patterns  are  not  presented  by  testacea 
living  below  certain  depths,  to  the  indication  of  the  depth,  within 
certain  limits,  of  palaeozoic  seas,  through  an  examination  of  the 
traces  of  colour  afforded  by  fossil  remains  of  testacea. 

Although  their  original  colour  is  very  rarely  exhibited  by  fossil 
shells,  occasionally  we  meet  with  specimens  in  which,  owing  proba- 
bly to  organic  differences  in  the  minute  structure  of  the  coloured 
and  colourless  portions  of  the  shell,  the  pattern  of  the  original  paint- 
ing is  clearly  distinguished  from  the  ground  tint.  Not  a  few  exam- 
ples are  found  in  Mesozoic  as  well  as  in  Tertiary  strata,  but  in  all 
the  instances  on  record,  the  association  of  species,  mostly  closely  allied 
to  existing  types,  and  the  habits  of  the  animals  of  the  genera  to 
which  they  belong,  are  such  as  to  prevent  our  having  much  difficulty 
about  ascertaining  the  probable  bathymetrical  zone  of  the  sea  in 
which  they  lived. 

But  in  palaeozoic  strata  the  general  assemblage  of  articulate,  mol* 
luscan  and  radiate  forms  is  so  different  from  any  now  existing  with 
which  we  can  compare  it,  and  so  few  species  of  generic  types 
still  remaining  are  presented  for  our  guidance,  that  in  many  in- 
stances we  can  scarcely  venture  to  infer  with  safety  the  original 
bathymetrical  zone  of  a  deposit  from  its  fossil  contents.  Con- 
sequently any  fact  that  will  help  us  in  elucidating  this  point  be- 
comes of  considerable  importance. 

Traces  of  colouring  are  rarely  presented  by  palaeozoic  fossils,  and 
the  author  knows  of  few  examples  in  which  they  have  been  noticed. 
Professor  Phillips,  in  his  '  Geology  of  Yorkshire,'  represents  the  car- 
boniferous species,  Pleurotomaria  flammigera  (i.  e.  carinata)  and  co- 
nica,  as  marked  with  colour,  and  Sowerby  has  figured  such  mark- 
ings in  P.  carinata  and  P,  rotundata.  In  the  excellent  monograph 
of  the  carboniferous  fossils  of  Belgium,  by  Professor  De  Koninck  of 
Li^ge,  indications  of  pattern -colouring  are  faJntly  shown  in  the 
figures  of  Solarium  pentangulatum,  and  distinctly  in  those  of  PleU" 
rotomaria  carinata  and  Patella  Solaris. 

In  the  cabinets  of  the  Geological  Survey  of  Great  Britain  are 
some  finely-preserved  fossils  from  the  carboniferous  limestone  of 
Parkhill,  near  Longnor  in  Derbyshire.  Among  these  are  several 
that  present  unmistakeable  pattern-markings,  evidently  derived  from 
the  original  colouring.     They  are — 

Pleurotomaria  carinata  and  conica,  showing  wavy  blotches,  resem- 
bling the  colouring  of  many  recent  Trochida, 

An  undescribed  Trochus,  showing  a  spiral  band  of  colour. 

Metoptoma  pileus,  and 

Patella  ?  retrorsa,  both  with  radiating  stripes,  such  as  are  pre- 
sented by  numerous  existing  Patellida, 

Natica  plicistria,  with  broad  mottled  bands. 

Aviculo'pecten,  a  large  unnamed  species,  with  spotty  markings  on 
the  ribs  in  the  manner  of  many  existing  Pectines, 

Aviculo'pecten  sublobatus.  Ph.  ?  Beautifully  marked  with  radiating, 
well-defined  stripes,  varying  in  each  individual,  and  resembling  the 
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patterns  presented  by  those  recent  Avicuhe  that  inhabit  shallows 
and  moderate  depths. 

AviculO'pecten  intercostatus  and  elongatus  also  exhibit  markings. 

Spirifer  decorus  and  Orthis  resupinata,  show  fine  radiating  white 
lines. 

Terehratula  haatata,  with  radiating  stripes. 

Tlie  analogy  of  any  existing  forms  that  can  be  compared  with 
those  enumerated,  would  lead  to  the  conclusion  that  the  markings 
in  these  instances  are  characteristic  of  mollusks  living  in  a  less 
depth  of  water  than  50  fathoms.  In  the  case  of  the  Terebratula, 
which  belongs  to  a  genus  the  majority  of  whose  living  representap 
tives  inhabit  deep  water,  it  may  be  noticed  that  all  the  living  spe- 
cies exhibiting  striped  shells  are  exceptions  to  the  rule,  and  come 
from  shallow  water. 

There  are  many  circumstances  which  warrant  us  to  suspect  that 
the  carboniferous  mountain  limestone  of  most  regions  was  a  deposit 
in  shallow  water.  The  facts  now  adduced  materially  strengthen 
this  inference. 

In  the  British  Museum  there  is  a  beautifully  spotted  example  of  a 
Devonian  Terebratula,  brought  by  Sir  John  Richardson  from  Boreal 
America. 

Specimens  of  the  Tarho  rupestris,  from  the  Lower  Silurian  lime- 
stone of  the  Chair  of  Kildare  near  Dublin,  exhibit  appearances  that 
seem  to  indicate  spiral  bands  of  colour. 
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November  9,  1852. — J.  S.  Bowerbank,  Esq.,  F.R.S.,  in  the  Chair. 

Descriptions  of  a  new  genus,  and  of  several  new  species, 
*     of  Mollusca,  from  the  Cumingian  Collection. 
By  Arthur  Adams,  F.L.S.  etc. 

Family  Solenellidjb. 

Animal  oblong.  Mantle  open  in  the  entire  length ;  margin 
double,  outer  edge  fimbriated;  hind  outer  edge  ending  in  two  cal- 
lous conical  processes  immediately  below  the  respiratory  orifice. 
Respiratory  orifice  continuous  with  the  opening  of  the  mantle,  the 
margin  fringed ;  anal  siphon  simple-edged,  tubular,  elongate,  muscu- 
lar, produced  beyond  the  fringed  mantle-margin  which  surrounds  its 
base.  Gill  single  on  each  side,  attached  the  whole  length.  Labial 
palps  elongate,  fringed  at  their  margins,  and  surrounded  at  their  base 
hy  a  thin  dilated  membrane.  Foot  large,  compressed,  geniculate, 
ending  anteriorly  in  a  folded  ovate  disc  with  crenate  margins. 

Shell  thin,  not  pearly  within.  Hinge-margin  with  comb-like 
teeth.     Ligament  external. 

Genus  Neilo,  A.  Adams. 

Testa  transversa  (Bquivalvis,  inaquilateralis,  epidermide  Jusco 
tenui  induta,  latere  postico  hians,  Dentihus  cardinalilms, 
nullis,  lateribus  anticis  et  posticis  plurimis  in  serie  rectiuscula 
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dispontis;   dentihus  parvis  aeutis;  itnpressionibus  musculari- 
bus  subdistantibtis,  impressione  pallii  sinu  maffno ;  ligamento 
externa  elongato. 
This  genus  differs  from  Solenella,  not  only  in  its  Leda-like  form, 
but  in  the  hinge-margin  having  as  many  teeth  anteriorly  as  poste- 
riorly.    In  Solenella  the  series  of  teeth  is  confined  to  the  ^crum  to 
whicui  the  external  ligament  is  attached ; — ^in  this  genus  the  teeth  ex- 
tend along  the  entire  hinge-margin. 

Neilo  Cumingit,  a.  Adams.     N,  testa  transversa,  aquivalm, 
inaquilaterali,   epidermide  tenui   viridi-Jusco  obtecta,   trans- 
verse concentrice  sulcata;    latere   antico   clauso,  rotundato, 
postico  longior€y  subangulato,  hiante,  margine  truncato  Jlexuoso, 
supeme  auriculato. 
From  the  circumstance  of  the  hind  margin  gaping  considerably 
and  being  divided  as  if  for  two  siphons,  the  anal  and  branchial  tubc» 
in  this  animal  are  probably  distinct  and  elongated,  as  in  Leda.     The 
genus  Neilo,  in  fact,  will  represent  Leda,  of  the  family  Nuculida,  in 
a  distinct  family,  SolenellidiB,  characterized  by  the  external  ligament 
of  the  hinge.     It  is  from  the  shores  of  New  Zealand. 

CoNCHOLEPAS  (Coralliobia)  fimbriata,  A.  Adams.    O.  testa 
ovata  alba,  Umgitudinaliter  radiatim  costata,  transverse  la- 
mellosa,  lamellis  pulcherrime  fimbriatis ;    spira  minuta,  an^ 
fractu  ultimo  amplo;   apertura  ovali,  antice  attenuata,  sub- 
eanaliculata :  labia  excavato  incurvato,  margine  externa  dila- 
tato  et  valde  refiexa ;    labra  a^mta,  margine  late  dilatato  et 
eleganter  fimbriato. 
Hab.  Cagayan,  province  of  Misamis,  island  of  Mindanao,  Philip- 
pines.    On  the  coral  reefs  at  low  water  (^H.  C).     Mus.  Cuming. 

Externally  this  curious  shell  resembles  Conchalepas,  but  the  ab- 
sence of  the  two  teeth  on  the  fore  part  of  the  outer  lip  prevents  it 
being  strictly  referred  to  that  genus.  In  the  character  of  the  inner 
lip,  and  in  its  place  of  habitation  on  coral  reefs,  it  approaches  Lepto- 
eonchus,  and  perhaps  it  has  affinities  also  with  Pedicularia,  I  have 
thought  it  best,  until  the  animal  is  known,  to  regard  it  as  a  sub- 
genus of  Conchalepas,  under  the  name  of  Coralliobia. 

PAxiLLtTS  MINOR,  A.  Adams.  P.  testa  dextrorsa,  ovali^  tenui, 
epidermide  fusca  obtecta  ;  anfractibus  septem,  canvexis,  langi- 
tudinaliter  can/ertim  costellatis  vel  valde  striatis  ;  apertura 
suborbiculari,  ascendente,  antice  subproducta ;  peristomate 
duplici,  externa  reflexo,  dilatato  ;  labia  plica  dentiformi  valida 
instruct  a. 

Hab. ? 

I  believe  the  little  shell  described  above  to  be  a  dextral  species  of 
the  genus  Paxillus,  described  by  ray  brother  and  myself  in  the 
'Annals'  for  January,  1851.  We  there  considered  the  genus  to  be- 
long possibly  to  Auriculida  *,  but  an  examination  of  this  species, 
and  a  better  knowledge  of  the  locality  where  the  shells  have  been 
found,  lead  us  to  place  them  amongst  the  Heliddce. 

DiPLOMMATiNA  Bensoni,  A.  Adams.     2>.  testa  minima  vix  ri- 
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mata  sinistrorsa,  etflindrico-ovata,  costellatay  costulis  distan- 
tibvbs  ohliquis  regularibus ;  anjractibtts  9ex,  convexis,  apice 
subobtuso ;  apertura  rotundata ;  peristomate  duplicato,  eX' 
temo  expanao  refiexo,  interna  recto,  margine  Jtexuo80, 
Hab,  On  the  banks  of  a  river,  Moreton  Bay,  E.  Australia  {Mr. 
Strange) . 

This  verj  pretty  little  shell  agrees  in  all  its  characters  with  the 
genus  Biplommatina  of  Mr.  Benson,  after  whom  I  have  named  it. 
There  is  some  difficulty  in  the  location  of  this  genus.  Mr.  Benson 
says  distinctly  that  the  eyes  are  ''  on  the  posterior  part  of  the  tenta- 
cula,  at  their  base,''  but  he  says  there  is  no  operculum.  Mr.  Gray, 
on  the  other  hand,  has  described  the  operculum.  The  true  position 
is  probably  in  Truncatellida. 

Crassatella  speciosa,  a.  Adams.     C  te^ta  transverse  ovatOy 
subcequilaterali,  palliday  epidermide  tenui  fusca  induta,  eon- 
centrice  plicata  ;  plicis  con/ertis  regularibus;   latere  postico 
rotundata,   antico  acuminata  subroatrato,  angulato,  margine 
ventrali  convexa,  antice  sinuata. 
Hab.  Bay  of  Campeachy.     Mus.  Cuming. 
The  beaks  in  this  species  are  acute  and  close  together,  and  rather 
more  deeply  plicate  than  the  rest  of  the  surface  of  the  valves ;  there 
is  an  obtuse  oblique  and  angular  ridge  extending  from  the  umbones 
to  the  yentral  margin. 

Crassatella   ljsyis,   A.  Adams.      C  teata  ovato-tranatferaa, 
craaaa,  tumida,  aubcequilaterali,  caatanea,  ItBuigata,  concentrice 
atriata,  natibua  aubaulcatia ;  latere  poatico  rotundata,  antico 
praducto  aubroatrato,  margine  oblique  truncato,  carina  obtuaa  a 
natibua  ad  baain  decurrente  inatructo,  poateriori  sulcata,  mar^ 
gine  ventrali  convexa  antice  ainuato, 
Hab.  La  Guayra  (M.  Le  Marie,  French  Navy).     Mus.  Cuming. 
A  large  smooth  pale  chestnut  shell  beaked  anteriorly  and  with  a 
prominent  obtuse  keel  extending  from  the  beaks  to  the  fore  part  of 
the  ventral  margin,  and  a  broad  shallow  groove  behind  it ;  the  lunula 
is  ovate  lanceolate,  and  the  beaks  are  transversely  sulcate. 

Crassatella  obscxtra,  A.  Adams.  C.  testa  ovatO'trigonaliy 
tranaveraa,  aubcequilaterali,  campresaa,  nigra-fuaca,  apicibus 
transverse  carrugata,  ad  umbonem'  plicata;  latere  antico 
ratundato,  poatico  subtruncata;  margine  valvarum  intus  ere- 
nulata. 

Hab.  China  Seas,  deep  water.     Mus.  Cuming. 

A  small  brown-black  species,  with  the  valves  only  plicate  near  the 
beaks  and  their  inner  margins  finely  crenulated. 

Crassatella  bellula,  A.  Adams.  C.  testa  ovato-trigonali, 
subaquilaterali,  cameo-fulva,  immaculata,  transverse  con* 
centrice  plicata  ;  plicis  obtusis  subconfertis  regularibus,  antice 
undulatis,  subevanidis  {sub  lente-  rugulasis) ;  latere  postico 
rotundata,  antico  vix  truncato ;  %mbonibus  acutis  parvis  ap- 
praximatis, 

Hab.  New  Zealand  {Mr.  Hart).     Mus.  Cuming. 
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A  beautiful  pinkisti  yellow  species,  without  any  spots  or  markiugs, 
with  the  plicsB  on  the  fore  part  undulated  and  rugulose  tinder  the 
lens. 

Crassatella  truncata,  a.  Adams.  C.  testa  ovata,  com- 
pressa,  camea,  pallidiori  ad  partem  anticam,  radiis  anfftistts 
inconspicuis  omata,  iTusquilaterali,  latere  antico  breviori  et 
rotundato,  postico  dilatato  et  truncato,  linea  elevata  e  umbo^ 
nibus  ad  marginem  ventralem ;  transversim  valde  costata, 
costis  acutis  subimbricatis. 
Hab,  China  Sea,  deep  water  {A.  Adams). 

This  is  a  small  pale  pink  or  flesh-coloured  species,  strongly  rib- 
bed, the  ribs  being  sharp,  prominent  and  imbricated;  the  posterior 
side  is  dilated  and  truncate,  and  the  surface  of  the  valves  is  marked 
with  faint  Unear  radiating  lines. 

Crassatella   compta,  A.  Adams.      C.  testa  ovato-trigonali^ 
subaquilaterali,  apictbtis  antror^m  curvatis,  rufescenti,  trans- 
verse   concentrice  plica t a  ;    plfcis  validis,  regularibus,  subdi- 
,     stantibus ;  latere  antico  angustiori,  postico  latiori,  rotundato, 

interne  purpurascente. 
Hab.  China  Sea,  deep  water  (A,  Adams). 

This  is  a  small  red  species,,  with  prominent  curved  beaks,  strongly 
plicate  transversely,  and  of  a  purphsh  pink  colour  in  the  interior  of 
the  valves. 

Crassatella  concinna,  A.  Adams.     C.  testa  ovato-transversa, 
subisquilaterali,  epidermide  tenui  fusca  obtecta,  utrinque  rO" 
tundata,  concentrice  plicata,  plicis  validis  regularibus  rufo- 
fusco  articulatis;  interstitiis  creberrime  longitudinaliter  stria- 
tis ;  umbonibus  acutis  confertis. 
Hab.  China  Sea,  deep  water  (A.  Adams). 
.    A  small  fuscous  species,  of  an  ovate  form,  rounded  at  both  ends, 
with  the  transverse  plicae  strongly  produced  and  prettily  articulated 
with  brownish  red. 
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May  12,  1854.— -Sir  Henry  Holland,  Bart.,  M.D.,  F.R.S.,  Vice- 
President,  in  the  Chair. 

On  the  common  Plan  of  Animal  Forms.     By  Thomas  Huxley,  Esq., 

F.R.S. 

The  Lecturer  commenced  by  referring  to  a  short  essay  by  Goethe — 
the  last  which  proceeded  from  his  pen — containing  a  critical  account 
of  a  discussion  bearing  upon  the  doctrine  of  the  Unity  of  Organization 
of  Animals,  which  had  then  (1830)  just  taken  place  in  the  French 
Academy.  Goethe  said  that,  for  him,  this  controversy  was  of  more 
importance  than  the  Revolution  of  July  which  immediately  followed 
it — a  declaration  which  might  almost  be  regarded  as  a  prophecy ;  for 
while  the  Charte  and  those  who  established  it  have  vanished  as 
though  they  had  never  been,  the  Doctrine  of  Unity  of  Organization 
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retuns  a  profound  interest  and  importance  for  those  who  study  the 
science  of  life. 

It  would  he  the  ohject  of  the  Lecturer  to  explain,  how  the  con- 
troversy in  question  arose,  and  to  show  what  groimd  of  truth  was 
common  to  the  comhatants. 

The  variety  of  Forms  of  Animals  is  hest  realized,  perhaps,  hy  re- 
flecting,, that  there  are  certainly  200,000  species,  and  that  each 
species  is,  in  its  zoological  dignity,  not  the  equivalent  of  a  family  or 
a  nation  of  men  merely,  but  of  the  whole  Human  Race.  It  would 
be  hopeless  to  attempt  to  gain  a  knowledge  of  these  forms,  therefore, 
if  it  were  not  possible  to  discover  points  of  similarity  among  large 
numbers  of  them,  and  to  classify  them  into  groups, — one  member  of 
which  might  be  taken  to  represent  the  whole.  A  rough  practical 
classification,  based  on  obvious  resemblances,  is  as  old  as  language 
itself;  and  the  whole  purpose  of  Zoology  and  Comparative  Anatomy 
has  consisted  chiefly  in  giving  greater  exactness  to  the  definition  and 
expression  of  these  intuitive  perceptions  of  resemblance. 

The  Lecturer  proceeded  to  show  how  the  celebrated  Camper  illus- 
trated these  resemblances  of  the  organs  of  animals,  by  drawing  the 
arm  of  a  man,  and  then  by  merely  altering  the  proportions  of  its  con- 
stituent parts,  converting  it  into  a  bird's  wing,  a  horse's  fore-leg, 
&c.  &c.  Organs  which  can  in  this  way  be  shown  to  grade  into  one 
another,  are  said  to  be  the  same  organs,  or  in  anatomical  phraseology 
are  Homologous : — and  by  thus  working  out  the  homologies  of  all 
the  organs  of  the  Vertebrate  class,  GeofiFroy,  Oken,  and  Owen, —  to 
the  last  of  whom  we  are  indebted  for  by  far  the  most  elaborate  and 
logical  development  of  the  doctrine, — have  demonstrated  the  homo- 
logy of  all  the  parts  of  the  Vertebrata,  or  in  other  words,  that  there 
is  a  common  plan  on  which  all  those  animals  which  possess  back- 
bones are  constructed. 

Precisely  the  same  result  has  been  arrived  at,  by  the  same  methods, 
in  another  great  division  of  the  Animal  Kingdom—  the  Annulosa. 
As  an  illustration,  the  Lecturer  showed  how  the  parts  of  the  mouth 
of  all  insects  were  modifications  of  the  same  elements,  and  briefly 
sketched  the  common  plan  of  the  Annulosa,  as  it  may  be  deduced 
from  the  investigations  of  Savigny,  Audouin,  Milne-Edwards,  and 
Newport, 

Leaving  out  of  consideration  (for  want  of  time  merely)  the  Ra- 
diate animals,  and  passing  to  the  remaining  great  division,  the 
Mollusca,  it  appears  that  the  same  great  principle  holds  good  even 
for  these  apparently  unsymmetrical  and  irregular  creatures :  and  the 
Lecturer,  after  referring  to  the  demonstration  of  the  common  plan 
upon  which  those  Mollusks  possessing  heads  are  constructed, — 
which  he  had  already  given  in  the  Philosophical  Transactions, 
— stated  that  he  was  now  able  to  extend  that  plan  to  the  remaining 
orders,  and  briefly  explained  in  what  way  the  *  Archetypal  Mollusk ' 
is  modified  in  the  LamelUhranchSy  Brachiopoda,  Tunicata,  and 
Polyzoa, 

We  have,  then,  a  common  plan  of  the  Fertebrata,  of  the  Articulata, 
of  the  Mollusca,  and  of  the  Radiata, — and  to  come  to  the  essence  of 
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the  controyersy  in  the  Acad6mie  des  Sciences — are  all  these  com- 
mon plans  identical,  or  are  they  not  ? 

Now,  if  we  confine  ourselves  to  the  sole  method  which  Cuvier 
admitted — the  method  of  the  insensible  gradation  of  forms — there  can 
be  no  doubt  that  the  Vertebrate,  Annulose  and  Molluscan  plans  are 
sharply  and  distinctly  marked  off  from  one  another,  by  very  definite 
characters ;  and  the  existence  of  any  common  plan,  of  which  they  are 
modifications,  is  a  purely  hypothetical  assumption,  and  may  or  may 
not  be  true.  But  is  there  any  other  method  of  ascertaining  a  com- 
munity of  plan  beside  the  method  of  Gradation  1 

The  Lecturer  here  drew  an  illustration  from  Philology — a  science 
which  in  determining  the  affinities  of  words  also  employs  the  me« 
thod  of  gradation.  Thus  unusy  uno^  ten,  one,  ein,  are  said  to  be 
modifications  of  the  same  word,  because  they  pass  gradually  into  one 
another.  So  Hem/p^  Hennepy  Hanfy  and  Cannabis,  Canapa,  Ckanvre, 
are  respectively  modifications  of  the  3ame  word :  but  suppose  we 
wish  to  make  out  what,  if  any,  affinity  exists  between  Hemp  and 
Cannabis,  the  method  of  gradation  fails  us.  It  is  only  by  all  sorts 
of  arbitrary  suppositions  that  one  can  be  made  to  pass  into  the  other. 

Nevertheless  modem  Philology  demonstrates  Uiat  the  words  are 
the  same,  by  a  reference  to  the  independently  ascertained  laws  of 
change  and  substitution  for  the  letters  of  corresponding  words,  in  the 
Indo-Grermanic  tongues:  by  showing,  in  fact,  that  though  these 
words  are  not  the  same,  yet  they  are  modifications  by  known  de- 
velopmental laws  of  the  same  root. 

Now  Yon  Bar  has  shown  that  the  study  of  development  has  a  pre- 
cisely similar  bearing  upon  the  question  of  the  unity  of  organization 
of  animals.  He  indicated,  in  his  masterly  essays  published  five- 
and-twenty  years  ago,  that  though  the  common  plans  of  the  adult 
forms  of  the  great  classes  are  not  identical,  yet  they  start  in  the 
course  of  their  development  from  the  same  point.  And  the  whole 
tendency  of  modem  research  is  to  confirm  his  conclusion. 

If,  then,  with  the  advantage  of  the  great  lapse  of  time  and  pro- 
gress of  knowledge,  we  may  presume  to  pronounce  judgment  where 
Cuvier  and  Greonrov  St.  Hilaire  were  the  litigants — it  may  be  said 
that  Geoffroy's  inspiration  was  true,  but  his  mode  of  working  it  out 
false.  An  insect  is  not  a  vertebrate  animal,  nor  are  its  legs  free  ribs. 
A  cuttlefish  is  not  a  vertebrate  animal  doubled  up.  But  there  was  a 
period  in  the  development  of  each,  when  insect,  cuttlefish,  and  verte- 
brate were  undistinguishable  and  had  a  Common  Plan, 

The  Lecturer  concluded  by  remarking,  that  the  existence  of  hotly 
controverted  questions  between  men  of  knowledge,  ability,  and 
especially  of  honesty  and  earnestness  of  purpose,  such  as  Cuvier  and 
his  rival  were,  is  an  opprobium  to  the  science  which  they  profess. 
He  would  feel  deeply  rewarded  if  he  had  produced  in  the  minds  of  his 
hearers  the  conviction  that  these  two  great  men — friends  as  they 
were  to  one  another — need  not  be  set  in  scientific  opposition  ;  that 
they  were  both  true  knights  doing  battle  for  science ;  but  that  as  the 
old  story  runs,  each  came  by  his  own  road  to  a  different  side  of 
the  shield. 
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•  

On  the  Formation  of  the  Stomata  in  the  Epidermis  of  the  Leaves  of 
the  Spiderwort  (Tradescantia  yirginica)^  and  on  the  Evolution 
of  the  Cells  in  their  neighbourhood,     Bj  Dr.  Garreau. 

When  a  fragment,  taken  from  the  outer  axillary  portion  of  a  very 
yomig  leaf  of  the  common  Spiderwort,  is  examined  hy  the  microscope, 
it  presents  quadrilateral  cells,  the  cayities  of  which  are  partially 
occupied  hy  a  smooth  nucleus  which  has  not  yet  become  fila- 
mentous. Amongst  these  cells,  at  tolerably  regular  distances,  others 
are  seen  possessing  the  same  transyerse  diameter,  but  only  half  the 
size  in  the  direction  of  the  axis  of  the  leaf;  the  proteic  matter  con- 
tained in  them  is  less  united,  more  granular,  and  of  a  more  amber- 
like tint  than  that  of  the  preceding  cells.  These  new  cells  giye  origin 
to  the  two  semilunar  cells  of  the  stomate,  and  this  metamorphosis 
commences  by  the  separation  into  two  little  masses  of  the  azotized 
matter  which  they  contain.  Between  these  masses  the  outline  of  a 
double  diaphragm  is  first  obseryed ;  this  separates  the  cell  into  two 
chambers,  and  soon  splits  and  separates  to  form  the  stomatic  orifice, 
a  change  which  takes  place  concurrently  with  a  partial  resorption 
exercised  by  the  new  cells  upon  the  parent  cell. 

Before  tnis  metamorphosis  takes  place,  the  parent  cell  corresponds 
at  its  two  extremities  with  two  cells,  of  which  the  nuclei  are  supported, 
upon  the  portion  of  the  cell-wall  which  touches  these  extremities. 
These  nuclei,  which  are  at  first  simple,  soon  emit  filaments  which 
run  to  a  certain  distance,  near  the  centre  of  the  cell,  where  they  form 
a  little  mass  of  their  constituent  matter,  a  second  nucleus.  Scarcely 
has  this  change  taken  place,  than  the  oldest  nucleus,  which  is  con- 
tiguous to  the  lateral  wall  of  the  parent  cell,  Hquefies  the  portion  of 
the  wall  of  the  cell  which  encloses  it,  and  appears  as  if  it  would  pene- 
trate into  the  parent  cell  of  the  stomate,  of  which  it  then  touches  the 
wall.  This  hquefaction  soon  stops,  and  the  semifluid  matter  is  seen 
to  surround  itself  with  a  pellucid  membrane  which  constitutes  the 
nascent  cell.  This  cell  at  this  period,  is  lodged  partially  in  a  notch 
of  the  wall  of  that  from  which  it  has  arisen ;  but  in  consequence  of 
the  growth  of  both  these  cells,  this  notch  becomes  efiaced,  and  only 
appears  like  a  shght  curye.  The  cell  which  has  lost  a  portion  of  its 
wall  does  not  appear  to  be  perforated,  but  it  is  probable  that  at  the 
point  where  the  dissolution  was  efiected,  there  is  nothing  but  a  simple 
wall  belonging  to  the  new  cell. 

The  two  cells  situated  aboye  and  below  the  stomate  are  originally 
square;  they  afterwards  become  elongated,  and  the  nucleus  which 
occupies  the  centre  of  each  of  them  emits  proteic  processes,  which 
run  towards  the  wall  of  the  cell  contiguous  to  the  acute  extremities  of 
the  stomatic  cells,  and  accumulate  their  proper  substance  at  this 
point ;  this  substance  soon  enyelopes  itself  in  a  yery  thin  membrane, 
so  as  to  constitute  a  distinct  cell,  but  still  contained  within  the 
former,  which  appears  from  that  time  to  be  divided  into  two  by  a 
simple  septum.     This  new  cell,  which  at  first  is  much  broader  than 
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long,  soon  elongates  until  it  acquires  a  nearly  square  form,  which  it 
retains. 

This  mode  of  multiplication  appears  interesting,  as  it  seems  to  show 
the  solvent  action  exerted  hy  proteic  substances  upon  cellulose  mem- 
brane and  the  part  which  they  play  in  its  regeneration,  phsenomena 
which,  as  may  be  seen,  are  not  without  analogy  with  those  observable 
during  the  evolution  of  spores,  pollen,  &c.  Another  fact  worthy  of 
remark  is,  that  in  these  formations  the  generation  of  the  cells*  ex- 
tends to  all  those  contiguous  to  the  parent  cell  of  the  stomate. — 
Comptea  Rendus,  17th  April,  1854,  p.  744, 

Description  of  a  new  Genus  of  Bivalve  Mollusea, 
By  H.  and  A.  Adams. 

Genus  Myrina,  H.  and  A.  Adams. 

Shell  transverse,  oblong,  subequilateral ;  valves  closed,  covered  with 
a  homy  epidermis,  pearly  withm  ;  beaks  subcentral.  Hinge  eden- 
tulous, ligament  internal,  linear ;  muscular  impressions  far  apart, 
pallial  impression  simple.    Byssiferous. 

A  single  species,  for  which  we  propose  the  name  3f  .  Benhami,  was 
discovered  by  the  Officers  of  H.M.S.  Herald,  attached  to  floating 
masses  of  blubber. 

On  the  Dimorphism  of  the  Uredinefle.     By  M.  Tulasne. 

Since  numerous  observations  have  placed  it  beyond  a  doubt  that 
a  vast  number  of  Fungi  possess  reproductive  bodies  of  several  kinds^ 
there  is  in  the  history  of  the  Uredinece  a  fact,  which,  I  think,  admits 
of  a  more  satisfactory  interpretation  than  it  has  hitherto  received.  I 
refer  to  the  simultaneous  presence  or  succession  in  the  same  sori  of 
two  sorts  of  fruits  (spores),  which  are  attributed  to  different  species. 
Some  mycologists  see  in  this  nothing  but  a  cohabitation,  which, 
although  frequent,  is  by  no  means  necessary ;  others  suppose  a  com- 
pulsory relation  between  the  two  Uredines, — that  of  a  parasite  vnth 
its  host.  If  the  latter  opinion  prevailed,  instead  of  four  or  five 
Phragmidia  and  a  few  Puccinia,  which  would  be  parasitic  upon 
various  Uredines,  as  is  usually  believed,  we  should  have,  as  I  have 
convinced  myself,  a  multitude  of  other  Puccinia,  the  VromyeeSy  the 
Pilularia,  the  Triphragmia,  the  Coleosporia,  the  Melampsora,  the 
Cronartia,  and  no  doubt  many  other  Uredinea  which  I  have  not 
yet  been  able  to  study  sufficiently.  Thus  the  UredinetB  would  not 
only  Uve,  as  is  really  the  case,  as  parasites  upon  the  vascular  plants, 
but  they  would  also  offer  among  themselves  an  example  of  parasitism 
quite  unknovm  in  the  history  of  organized  bodies,  as  about  a  third 
of  their  species  would  be  charged  with  the  nourishment  of  another 
third.  This  parasitism  would  also  present  a  very  unprecedented  cha- 
racter, for  it  would  prevail  between  plants  almost  identical  with  each 
other,  or  at  all  events  united  by  tne  closest  affinities,  whilst,  even 
amongst  the  simplest  beings,  there  are  generally  well-characterized 
organic  di£Perences  between  the  parasite  and  its  host.  The  parasitic 
life  attributed  to  the  Phragmidia,  the  Puccinia,  the  Cronartia,  and 
other  Uredinea,  in  relation  to  the  Uredines  proper,  is  therefore  d 
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priori  extremely  improbable.  Direct  obserration  does  not  appear  to 
me  to  render  it  at  all  more  probable,  for  the  productions  in  question 
are  often  met  with  quite  independently  of  each  other.  As  to  those  who 
only  see  in  the  TJredines  and  their  hosts,  associations  or  cohabitations 
comparable  to  thosie  of  the  various  grasses  which  compose  our  mea- 
dows, they  perhaps  will  not  recognize  the  importance  of  the  phseno- 
menon  in  question,  and  may  misunderstand  its  signification.  Against 
them  they  have  the  often  striking  resemblance  between  the  Uredo 
and  the  Fungus  which  is  united  with  it,  and  especially  the  constant 
order  of  their  respective  appearance,  the  Uredo  always  preceding  its 
companion.  This  resemblance  and  succession  evidently  indicate  re- 
lations between  the  productions  which  present  them,  and  as  these 
relations  cannot  be  those  of  parasitism,  they  may  be  with  more  pro- 
bability regarded  as  the  indications  of  specific  identities,  which  were 
suspected  by  some  old  observers,  but  which  have  been  universally 
neglected  by  the  mycologists  of  the  present  day.  In  truth,  there  is 
se^ircely  room  to  hope  that  we  shall  ever  be  able  to  furnish  a  direct 
proof  of  this  identity,  or  one  obtained  by  sowine,  in  consequence  of 
the  almost  insurmountable  difficulties  attending  the  cultui^  of  Fungi» 
and  especially  that  of  the  Entophyta ;  but  even  if  the  supposed  proof 
were  obtained  in  this  manner,  it  would  still  be  very  legitimately  open 
to  criticism  from  the  nature  of  these  difficulties,  and  moreover  its 
place  may  readily  be  supplied.  At  least,  I  think,  that  the  attentive 
observation  of  the  successive  development  of  the  heterosporous  Ure* 
dinece  gives  us  sufficient  authority  for  beheving  that  these  are  not,  as 
is  now  generally  sitpposed,  TJredines  associated  in  pairs,  but  Uredines 
furnished  with  a  double  apparatus  of  reproduction  and  capable  in 
consequence  of  assuming  two  different  forms. 

Amongst  these  peculiar  Uredinea,  the  Phrtigmidia  and  Puccinujs 
are  those  which  have  especially  attracted  the  attention  of  observers. 
Many  have  thought  that  the  spherical  or  oval  spores  which  are  first 
produced  in  their  sori,  and  which  now  constitute  various  species  of 
Uredinea  {Lecythece  s,  Epitece  and  Trichobasis  sp.  recentior),  were 
only  either  the  true  grains  of  these  Phragmidia  and  PuccinuB,  or  a 
still  imperfect  state  of  their  plurilocular  fruit.  The  former  of  these 
opinions  wrongly  supposes  that  these  pretended  grains  are  engendered 
in  these  backward  fruits,  and  the  second  requires  the  admission  of 
a  transformation  which  has  not  actually  been  proved;  but  both 
ascribe  to  one  and  the  same  plant  the  two  sorts  of  reproductive 
bodies  which  succeed  each  other  on  the  same  pulvinulus  {Chirode, 
L^.).  In  a  great  number  of  Pucciniie,  fruits  intermediate  in  form 
between  the  spherical  grains  or  Uredo,  and  the  bilocular  fruits  or 
PucciniOy  indicate  evidently  that  these  two  kinds  of  reproductive 
organs  belong  to  one  and  the  same  Fungus.  Nevertheless,  notwith- 
standing the  numerous  examples  of  dimorphism  presented  by  the 
Phragmidia,  Puccinue  and  Uromycea,  these  Uredinece  do  not  per- 
haps prove  our  opinion  in  so  satisfactory  a  manner  as  the  Coleosporia, 
MelampsorcB  and  Cronartia. 

The  pulvinuli  of  the  Coleosporia,  Lev.  (Uredo  tretnellosa,  Str.  et 
affines)  have  at  first  apparently  all  the  same  organization ;  but  some 
of  them  soon  become  converted  into  spherical  and  pulverulent  fruits 
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or  spores,  whilst  others  remain  entire  and  solid,  the  oborate  and  seg- 
mented cells  of  which  they  are  composed  each  emitting  three  or  four 
long  tubes  terminated  by  large  renifbrm  spores.  This  second,  mode 
of  fructification,  which  has  hitherto  remained  unknown,  is  sometimes 
coexistent  with  the  former  in  the  same  sori;  it  betrays  the  close 
affinity  which  unites  the  Coleosporia  with  the  Puecmue  and  PhrcLg- 
midiay  and  completely  justifies  the  interpretation  which  we  propose 
to  give  for  the  reproductive  apparatus  of  all  these  Entophytal  Fungi. 

The  Melampsora,  Cast.  {Xylamatum  sp.  Fr.  S.  M.  ii.  261,  Scle^ 
rotiorum  veterib.)  resemble  the  Coleosporia  in  their  double  stmctore, 
but  differ  from  them  in  many  respects.  Their  Uredo-pulyumli 
{Lecythea  and  Potiosporia,  Idy.  partim)  have  also  an  earher  deve- 
lopment than  the  sori,  which  do  not  become  pulverulent ;  the  latter 
are  formed  of  simple  cells  (unilocular)  which  only  produce  a  single 
germ,  which  is  terminal  or  basilar  and  usually  tetrasporous,  like  that 
of  the  Puccint€e  or  Podisomata  (see  my  note  on  the  germination  of 
the  Uredinea,  'Comptes  Bendus,'  xxxvi.  p.  1093).  The  disseminsr 
tion  of  the  spores  or  grains  of  the  so-called  Uredo  takes  place  in 
summer  and  autumn ;  the  spores,  properly  so  called,  of  the  solid  pulvi- 
nuli  are  only  produced,  on  the  contrary,  towards  the  end  of  the  winter 
or  in  the  beginning  of  spring ;  they  are  of  an  orange  or  yellow  colour 
in  Melan^sora  betulinay  N.,  M, populina,  Fr.,  M.  Tremulay  N.,  and 
M,  salicina,  Fr.,  and  of  a  cinereous  tint  in  M.  areolata,  Fr.  The 
production  of  these  late  spores  is  a  phsenomenon  hitherto  unob- 
served, and  proves  at  once  that  the  Melampsorte  are  certainly  Fwngi, 
and  Fungi  belonging  to  the  group  Uredine€e ;  two  facts  which  have 
both  been  disputed  by  some  mycologists. 

As  to  the  Cronartia,  their  dehcate  ligula  is  neither  fistular,  as  is 
generally  supposed,  nor  intended  to  carry  out  the  propagative  cor- 
puscules  of  the  Fungus ;  it  is  soHd,  and  formed  of  cells  which  become 
seminiferous  in  the  same  manner  as  the  chambers  of  a  Puccinia,  so 
that  it  must  be  regarded  as  the  analogue  of  the  ligula  or  columella  of 
the  Podisomata  (see  my  observations  on  the  TremellineiB  in  the  An- 
nales  des  Sci.  Nat.  xix.  p.  205).  The  spores  with  whichit  is  covered 
are  white  and  of  a  globose-ovoid  form.  Besides  this  comphcated 
reproductive  apparatus,  which  has  been  so  misunderstood  hitherto, 
the  Cronartia  possess  another  which  makes  its  appearance  earlier. 
The  ligula  in  fact  is  usually  surrounded  at  its  base  with  ovoid  or 

§  lobular,  pedicled  cells,  which  are  also  evidently  organs  of  repro- 
uction,  constituting  an  Uredo  ((7.  Vincetoxiciy  DeC,  U.  Pteoniarum, 
Desm.)  in  the  sense  usually  attached  to  this  word*. 

Thus  the  truth  of  the  question  before  us  will  be  perhaps  less  on 
the  side  of  the  philosophers  than  on  that  of  the  cultivators,  who 
maintain  that  the  black  rust  of  the  harvests  is  the  second  age  of  the 
orange  rust  which  infests  the  plants  in  spring.  According  to  our 
views,  in  fact,  the  Puccinia  graminis,  Pers.,  and  the  P.  coronata. 
Cord.,  which  form  the  greater  part  of  the  black  rust  of  the  Cereals, 
would  claim,  as  belonging  to  them  reciprocally,  the  Uredo  linearis, 
Pers.  and  U  Rubigo-vera,  DeC.,  to  which  tne  orange  rust  of  the 

*  This  Uredo  would  be  a  Trichobasis  with  M.  L^eilld. 
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same  plants  in  spring  is  also  principally  due.  Persoon,  Banks, 
DeCandolle  and  other  botanists,  have  more  or  less  partaken  of  the 
popular  feeling  to  which  we  have  just  referred,  but  they  have  all 
explained  it  in  such  a  manner  as  to  show  that  the  black  fruits  of  the 
graminicolous  Puccinia  would  be  orange  at  the  commencement  of 
their  development,  and  in  this  condition  would  have  been  taken  for 
Uredines,  None  of  these  observers,  I  believe,  have  suspected  the 
existence  in  this  case  of  the  phsenomenon  of  dimorphism. 

Now  that  the  discoveries  recently  made  in  the  history  of  the  lower 
animals  have  shown  what  astonishing  transformations  their  specific 
identity  may  undergo,  these  suppositions  will  be  received,  I  imagine, 
with  less  prejudice,  especially  as  they  are  already  supported  by  a 
sufficient  number  of  facts  to  remove  a  great  deal  of  their  apparent 
temerity.  I  have  moreover  great  reason  to  hope  that  new  observa- 
tions will  soon  confirm  them. — Comptes  Rendus,  24th  April,  1854, 
p.  761.  

METEOKOLOGICAL  OBSERVATIONS  POR  MAY  1854. 

ChUwick. — May  1.  Rain.  2.  Rain:  low  white  clouds.  3.  Cloudy.  4.  Very 
fine.  5.  Foggy :  very  fine.  6.  Cloudy :  unifonnly  overcast :  slight  frost  at  night. 
7.  Fine :  rain.  8.  Heavy  rain.  9.  Showery  :  thunder,  with  heavy  showers.  10, 
11.  Cloudy.  12l  Foggy:  very  fine:  boisterous  at  night.  IS.  Fine.  14, 15.  Very 
fine.  16.  White  clouds:  partially  overcast :  very  clear:  frosty.  17.  Uniform 
haze :  clear,  with  very  dry  air :  overcast.  1 8.  Uniformly  overcast :  clear  at  night : 
frosty.  19.  Clear  and  fine.  20.  Cloudless:  very  fine:  clear.  21.  Cloudy  and 
fine :  rain.  22.  Densely  clouded :  rain.  23.  Rain :  fine :  very  cleaE^  24.  Heavv 
showers :  dear  at  night :  frosty.  25.  Fine :  showers,  partly  hail :  clear.  26. 
Heavy  clouds  :  very  fine :  heavy  rain  at  night.  27.  Heavy  rain :  hail-storm,  with 
thunder  and  lightning  quarter  to  five  p.m.  :  clear  at  night.  28.  Fine :  cloudy : 
showery:  heavy  rain.  29.  Rain.  30.  Overcast:  rain:  cloudy.  31.  Very  fine 
throughout. 

Mean  temperature  of  the  month  50°*O7 

Mean  temperature  of  May  1853   51*27 

Mean  temperature  of  May  for  the  last  twenty-eight  years    .  53  *85 
Average  amount  of  rain  in  May   1*77  inch. 

Boston. — ^May  1.  Cloudy :  rain  a.m.  2.  Cloudy :  rain  a.m.  and  p.m.  3.  Cloudy : 
rain  p.m.  4.  Fine.  5.  Cloudy:  rain  p.m.  6.  Fine.  7.  Cloudy:  rain,  with 
thunder  and  lightning  a.m.  and  r.M.  8.  Cloudy.  9.  Cloudy :  rain,  with  thunder 
and  lightning  a.m.  and  p.m.  10.  Cloudy.  11.  Cloudy:  rain  a.m.  12.  Fine. 
13.  Cloudy.  14, 15.  Fine.  16.  Cloudy.  17.  Fine.  18.  Cloudy :  rain  a.m.  19, 
20.  Fine.  21.  Cloudy.  22.  Cloudy:  rain  a.m.  23.  Rain  a.m.  and  p.m.  24. 
Cloudy :  rain  a.m.  25.  Fine.  26.  Cloudy :  rain  a.m.  27.  Cloudy :  rain  a.m. 
and  P.M.  28.  Fine.  29.  Cloudy :  rain  a'.m.  30.  Cloudy :  rain  a.m.  and  p.m. 
31.  Ciondy. 

Sandwiei  Manse,  Orkney. — May  1.  Clear  a.m.  :  drops  p.m.  2.  Clear,  fine  a.m.  : 
clear  p.m.  3 — 5.  Clear  and  fine  a.m.  and  p.m.  6.  Clear  a.m.  :  rain  p.m.  7.  Clear 
and  fine  a.m.  and  p.m.  8.  Clear,  fine  a.m.  :  cloudy  p.m.  9,  10.  Bright  a.m.  : 
showers  P.M.  11.  Bright  a.m.:  cloudy  p.m.  12.  Cloudy  a.m.  and  p.m.  13. 
Bright  A.M. :  showers  p.m.  14.  Cloudy  a.m.  :  drizzle,  showers  p.m.  15.  Clear 
A.M.  and  P.M.  16.  Drops  a.m.  :  damp  p.m.  17.  Showers  a.m.  and  p.m.  18. 
Clear  a.m.  and  p.m.  19.  Cloudy  a.m.  and  p.m.  20,  21.  Showers  a.m.  :  cloudy 
P.M.  22.  Cloudy  a.m.  :  drops  p.m.  23.  Clear  a.m.  and  p.m.  24.  Bright  a.m.  : 
clear  p.m.  25.  Cloudy  a.m.  :  rain  p.m.  26 — 30.  Cloudy  a.m.  and  p.m.  31. 
Damp  AOi. :  drizzle  p.m. 

Mean  temperature  of  May  for  twenty-seven  previous  years  .  47^*98 

Mean  temperature  of  this  month     48*39 

Mean  temperature  of  May  1853  49*07 

Average  quantity  of  rain  in  May  for  thirteen  previous  years .     1  '68  inch. 
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VII. — Researches  on  the  Development  of  Viviparous  Aphides, 
By  Waldo  I.  Burnett,  M.D.,  Boston^. 

Every  naturalist  is  aware  of  the  remarkable  phsenomena  con- 
nected with  the  viviparous  reproduction  of  Aphides  or  plant-Iice, 
for  their  singularity  has  led  them  to  be  recounted  in  works  other 
than  those  of  natural  science,  and,  from  the  days  of  the  earlier 
observers,  they  have  been  the  theme  of  a  kind  of  wonder-story 

in  zoology  an^  physiology. 

I  need  not  here  go  over  the  historical  relations  of  this  subject. 
The  queer  experiments  and  the  amusing  writings  of  the  old  ento- 
mologists are  well  known.  The  brief  history  of  the  general  con- 
ditions of  the  development  of  these  insects  is  as  follows : — In  the 
early  autumn  the  colonies  of  plant-lice  are  composed  of  both  male 
and  female  individuals ;  these  pair,  the  males  then  die,  and  the 
females  soon  begin  to  deposit  their  eggs,  after  which  they  die  also. 
Early  in  the  ensuing  spring,  as  soon  as  the  sap  begins  to  flow, 
these  eggs  are  hatched,  and  the  young  lice  immediately  begin  to 
pump  up  sap  from  the  tender  leaves  and  shoots,  increase  rapidly 
in  size,  and  in  a  short  time  come  to  maturity.  In  this  state  it  is 
found  that  the  whole  brood,  without  a  single  exception,  consists 
solely  of  females,  or  rather  and  more  properly,  of  individuals 
which  are  capable  of  reproducing  their  kind.  This  reproduction 
takes  place  by  a  viviparous  generation,  there  being  formed  in  the 
individuals  in  question  young  lice,  which,  when  capable  of  enter- 
ing upon  individual  life,  escape  from  their  progenitor  and  form  a 
new  and  greatly  increased  tjolony.  This  second  generation  pur- 
sues the  same  course  as  the  first,  the  individuals  of  which  it  is 
composed  being,  like  those  of  the  first,  sexless,  or  at  least  without 
any  trace  of  the  male  sex  throughout.  Th^e  same  conditions 
are  then  repeated,  and  so  on  almost  indefinitely,  experiments 
having  shown  that  this  power  of  reproduction  under  such  circum- 

*  From  Silliman's  American  Journal  for  January  1854. 
Ann.  §•  Mag.  N.  Hist.  Ser.  2.    Vol.  xiv.  6 
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Btances  may  be  exercised,  according  to  Bonnet*^  at  least  through 
nine  generations,  while  Duvauf  obtained  thus  eleven  generations 
in  seven  months,  his  experiments  being  curtailed  at  this  stage, 
not  by  a  failure  of  the  reproductive  power,  but  by  the  approach 
of  winter  which  killed  his  specimens ;  and  Kyber  |  even  observed 
that  a  colony  of  Aphis  dianthi  which  had  been  brought  into  a 
constantly  heated  room,  continued  to  propagate  for  four  years,  in 
this  manner,  without  the  intervention  of  males,  and  even  in  this 
instance  it  remains  to  be  proved  how  much  longer  these  phseno- 
mena  might  have  been  continued. 

The  singularity  of  these  results  led  to  much  incredulity  as  to 
their  authenticity,  and  on  this  account  the  experiments  were  often 
and  carefully  repeated ;  and  ther6  can  now  be  no  doubt  that  the 
virgin  Aphis  reproduces  her  kind,  a  phsenomenon  which  may  be 
continued  almost  indefinitely,  ending  finally  in  the  appearance  of 
individuals  of  distinct  male  and  female  sex,  which  lay  the  founda- 
tion of  new  colonies  in  the  manner  just  described §. 

The  question  arises,  what  interpretation  is  to  be  put  upon  these 
almost  anomalous  phsenomena  ?  Many  explanations  have  been 
offered  by  various  naturalists  and  physiologists,  but  most  of  them 
have  been  as  unsatisfactory  as  they  have  been  forced,  and  were 
admissible  only  by  the  acceptance  in  physiology  of  quite  new 
features. 

As  the  criticism  I  intend  to  offer  upon  some  of  these  opinions 
vriill  be  better  understood  after  the  detail  of  my  own  researches, 
I  will  reserve  their  future  notice  until  the  concluding  part  of  this 
paper. 

My  observations  were  made  upon  one  of  the  largest  species  of 
Aphis  with  which  I  am  acquainted,  the  Aphis  Carya  of  Har- 
ris II .  While  in  Georgia,  this  last  spring,  it  was  my  good  fortune 
that  myriads  of  these  destroyers  appeared  on  a  hickory  which 
grew  near  the  house  in  which  I  lived.  The  number  of  broods  on 
this  tree  did  not  exceed  three,  for  with  the  third  series  their  num- 
bers were  so  great  that  their  source  of  subsistence  failed  and  they 
gradually  disappeared  from  starvation.     The  individuals  of  each 

*  Traits  d'Insectologie,  ou  Observations  sur  lea  Pucerons,  1/45. 

t  Mem.  du  Mus.  d'Uist.  Nat.  xiii.  p.  126. 

X  Germar's  Masaz.  d.  Entomol.,  1812. 

§  For  details  of  experiixients  by  which  Bonnet's  original  results  were 
verified,  see  Reaumur,  Memoires,  iii.  Mem.  9  and  11,  and  vi.  M^.  13. 
Also,  DeGeer,  Memoires,  iii.  eh.  2, 3.  Curtis,  Trans.  Linn.  Soc.  vi. ;  Philoa. 
Trans.  1771*  Sauvages,  Joum.  de  Physique,  i.  Dutrochet,  Memoires,  ii. 
p.  442.  See  also  the  more  modem  writers,  and  especially  Kirby  and  Spence, 
Introduction  to  Entomology,  iv.  p.  161. 

II  A  Treatise  on  some  of  the  Insects  of  New  ]^ffland  which  are  injurious 
to  Vegetation,  2nd  ed.  1852,  p.  208.  As  Dr.  E&rris  says,  it  is  probably 
Lachnus  of  Illiger  (Cinara  of  Uurtis). 


Dr.  Burnett  on  the  Development  of  Viviparous  Aphides.      83 

brood  were^  throughout^  of  the  producing  kind^  no  males  having 
been  found  upon  the  closest  search ;  they  were  all^  moreover, 
winged ;  and  those  few  that  were  seen  without  these  appendages 
appear  to  have  lost  them  by  accident.  I  mention  this  fact  espe- 
cially, since  it  has  been  supposed  by  naturalists  that  the  femdea 
were  always  wingless,  and  therefore  that  the  winged  individuals, 
or  the  males,  appeared  only  in  the  autumn*. 

The  first  brood,  upon  their  appearance  from  their  winter  hiding- 
places,  were  of  mature  size,  and  I  found  in  them  the  developing 
germs  of  the  second  brood  quite  far  advanced.  On  this  account 
it  was  the  embryology  of  the  third  aeries  or  brood  alone  that  I 
was  able  to  trace  in  these  observations. 

A  few  days  after  the  appearance  of  these  insects,  the  indivi« 
duals  of  second  brood  (B),  still  within  their  parents  (A),  had 
reached  two-thirds  of  their  mature  size.  At  this  time  the  arches 
of  the  segments  of  the  embryo  had  begun  to  close  on  the  back, 
and  the  various  external  appendages  of  the  insect  to  appear  pro- 
minently ;  the  alimentary  canal  had  been  more  or  less  completely 
formed,  although  distinct  abdominal  organs  of  any  kind  belonging 
to  the  digestive  system  were  not  very  prominent.  At  this  period, 
and  while  the  individuals  of  generation  B  are  not  only  in  the 
abdomen  of  their  parent  A,  but  are  also  enclosed,  each,  in  its 
primitive  egg-like  capsule, — at  this  time,  I  repeat,  appear  the  first 
traces  of  the  germs  of  the  third  brood  (C). 

These  first  traces  consist  of  small  egg-like  bodies  arranged  two, 
three,  or  four  in  a  row,  and  attached  in  the  abdomen  at  the  locality 
where  the  ovaries  are  situated  in  the  oviparous  forms  of  these  ani- 
mals. 

These  egg-like  bodies  consisted  either  of  single  nucleated  cells, 
of  yxjTj^th  of  an  inch  in  diameter,  or  a  small  number  of  such  cells 
enclosed  in  a  simple  sac.  These  are  the  germs  of  the  third  gene- 
ration; they  increase  with  the  development  of  the  embryo  in  which 
they  have  been  formed,  and  this  increase  of  size  takes  place, 
not  by  a  segmentation  of  the  primitive  cells,  but  by  the  endo- 
genous formation  of  new  cells.  After  this  increase  has  gone  on 
fbr  a  certain  time,  these  egg-like  bodies  appear  like  little  oval  bags 
of  cells — all  these  component  cells  being  of  the  same  size  and 
shape,  there  being  no  cell  which  is  larger  and  more  prominent 
than  the  rest,  and  which  could  be  comparable  to  a  germinative 
vesicle.  While  these  germs  are  thus  constituted,  the  formation 
of  new  ones  is  continually  taking  place.     This  occurs  by  a  kind 

*  See  Westwood,  An  Introduction  to  the  modern  Classification  of  In- 
sects, &c.  London,  1839,  ii.  p.  438  ;  but  espeeially  Owen,  Partheno- 
genesis, &c.,  p.  23,  note,  and  p.  59,  note,  where  he  says,  "  Many  of  the 
virgin  viviparous  Aphides  acquire  wings,  hut  never  perfect  the  generative 
organs  1'' 

6* 
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of  constriction-process  of  the  first  germs,  one  of  their  ends  bein^, 
pinched  off,  as  it  were,  and  in  this  way  what  was  a  single  sac, 
is  changed  into  two  which  are  attached  in  a  moniliform  manner. 
The  new  germ  thus  formed  may  consist  of  even  a  single  cell 
only,  as  I  have  often  seen,  but  it  (the  germ)  soon  attains  a  more 
uniform  size  by  the  endogenous  formation  of  new  cells  within 
the  sac  by  which  it  is  enclosed.  In  this  way  the  germs  are  mul- 
tiplied to  a  considerable  number,  the  nutritive  material  for  their 
growth  being  apparently  a  fatty  liquid  with  which  they  are  bathed^ 
contained  in  the  abdomen,  and  which  is  thence  derived  from  the 
abdomen  of  the  first  parent. 

When  these  germs  have  reached  the  size  of  ^^^th  of  an  inch  in 
diameter,  there  appears  on  each,  near  one  end,  a  yellowish  vitel- 
lus -looking  mass  or  spot,  which  is  composed  of  large  yellowish 
cells,  which  in  size  and  general  aspect  are  different  from  thpse 
constituting  the  germ  proper.  This  yellow  mass  increases  pari 
passu  with  the  germ,  and  at  last  lies  like  a  cloud  over  and  con- 
cealing one  of  its  poles.  I  would  also  insist  on  the  point  that  it 
does  not  extend  itself  gradually  over  the  whole  germ- mass,  an4 
is  therefore  quite  unlike  a  true  germinative  vesicle  or  a  prolige- 
rous  dise.  When  the  egg-like  germs  have  attained  the  size  of 
j^th  of  an  inch,  there  distinctly  appears  the  sketching  or  mark- 
ing out  of  the  future  animal.  This  sketching  consists  at  first  of 
delicately-marked  retreatings  of  the  cells  here  and  there,  but 
which  soon  become  more  prominent  from  furrows,  and.  at  last  the 
whole  form  of  the  embryo  stands  boldly  out.  As  the  whole  idea 
and  form  of  the  insect  is  thus  moulded  out  of  a  mass  of  cells, 
it  is  evident  that  the  separate  parts  which  then  appear,  such  as 
the  arches  of  the  segments,  the  extremities  and  the  oval  appa- 
ratus, consist  at  first  only  of  rows  of  simple  cells.  This  point  is 
here  beautifully  prominent,  and  nowhere  have  I  observed  finer 
illustrations  of  the  cell-constitution  of  developing  fonns. 

The  development  thus  proceeding,  each  part  of  the  dermo- 
skeleton  becomes  more  and  more  distinct,  and  the  increase  of  size 
of  the  whole  is  attained  by  the  constant  development  of  new  cells. 
During  this  time,  the  yellow  vitellus-looking  mass,  situated  at  one 
of  the  poles  of  the  embryo,  has  not  changed  its  place ;  it  has  in- 
creased somewhat  in  size,  but  otherwise  appears  the  sanae.  When 
the  development  has  proceeded  somewhat  further,  and  the  embryo 
is  pretty  well  formed,  the  arches  of  the  segments,  which  have 
hitherto  remained  gapingly  open,  appear  to  close  together  on  the 
back,  thereby  enclosing  this  vitellus-looking  mass  within  the  ab- 
dominal cavity. 

It  is  this  same  vitelloid  inass  thus  enclosed  that  fumidhes  the 
nutritive  material  for  the  development  of  new  germs  which  would 
be  those  of  the  fourth  brood,  or  D ;  this  development  of  germs 
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here  commences  with  the  closing  up  of  the  abdominal  cavity, 
and  the  same  processes  which  we  have  just  described  are  again 
repeated. 

The  details  of  the  development  subsequent  to  this  point  are 
like  those  of  the  development  of  ordinary  insects  or  ot  the  Ar- 
ticulata  in  general ;  and  although  this  ovoid  germ  has  at  no  time 
the  structural  peculiarities  of  a  true  ovum — such  as  a  real  vitellus, 
a  germinative  vesicle  and  germinative  dot;  yet,  if  we  aDow  a 
little  latitude  in  our  comparison,  and  regard  the  vitellus-looking 
mass  as  the  mucous,  and  the  germ-mass  proper  as  the  serous  fold 
of  the  germinating  tissue,  as  in  true  eggs — if,  I  repeat,  we  can 
admit  this  comparison  of  parts,  then  the  analogy  of  development 
between  these  germs  and  true  eggs  of  insects  may  be  traced  in 
considerable  detail. 

This  comparison  1  have  been  inclined  to  admit  at  least  in  part, 
from  the  striking  resemblance  of  these  developing  forms  at  cer- 
tain stages,  with  the  embryological  forms  of  spiders  as  they  have 
been  figured  by  Hei'old*  and  as  I  have  myself  traced  them. 
When,  in  spiders,  the  serous  fold  of  the  germinating  tissue  has 
extended  so  as  to  cover  two-thirds  of  the  developing  form,  leaving 
the  vitelline  inas&  on  the  dorsal  surface  near  one  of  the  poles, 
the  whole  embryo  quite  resembles  that  of  a  developing  Aphis 
just  before  the  arches  of  the  segments  close  up  on  the  back. 

With  this  view  of  the  relative  parts  of  the  germ,  the  following 
woijd  be  the  details  of  the  development  of  the  different  systemd, 
and  in  the  noticing  of  which  1  shall  follow  Kollikerf. 

1.  The  germinating  tissue  consists  of  two  parts ;  a  serous  and 
mucous  fold. 

2.  The  abdominal  plates  arise  from  the  serous  fold,  sprout  out 
towards  the  vitelloid  mass,  pass  over  it  and  unite  on  the  dorsal 
surface  of  the  future  animal ;  on  the  opposite  side  are  formed 
plates  which  do  not  unite,  but  are  formed  into  the  hind  legs. 

8.  The  wings  are  the  lateral  Umbs. 

4.  The  first  traces  of  the  abdominal  column  appear  in  the 
chain  of  abdominal  muscles  situated  between  the  nerves  and  the 
intestinal  canal. 

5.  The  nervous  system  in  all  its  parts  arises  from  the  serous 
fold,  as  well  also  as  the  organs  of  sense. 

6.  The  mucous  fold,  or  the  vitellus-looking  mass,  serves  no  pur- 
pose in  the  formation  until  the  closing  in  of  the  visceral  plates. 

7.  Thus  enclosed  in  the  abdominal  cavity,  it  is  not  transformed 

*  De  Generatione  Aranearum  in  ovo.     Marbourg,  1824. 

t  Observationes  de  prima  Insectorum  genesi  adjecta  Articulatorum  evo- 
lutionis  cum  Vertebratorum  comparatione.  Diss.  Inaug.  Scr.  Alb.  Kolliker. 
Turin,  1812.    A  work  replete  with  facts  and  interesting  suggestions. 
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directly  into  the  intestinal  canal,  bnt  simply  furnishes  the  material 
from  which  the  component  cells  of  the  said  canal  and  its  hepatic 
diverticula  are  formed.  It  also  famishes  the  material  from  which 
the  new  germs  are  formed,  as  already  shown. 

8.  The  heart  is  formed  on  the  dorsid  aspect  between  the  mncons 
and  serous  folds.  In  this  way  the  details  of  devdkypment  closely 
correspond  with  those  of  the  embryc^ogy  of  the  other  Articnkta 
which  I  have  studied ',  and  the  subject  is  all  the  more  interesting, 
as  the  germ^masses,  from  which  such  development  occurs^  in  no 
way  and  at  no  time  structurally  resemble  true  eggs< 

When  the  embryo  is  ready  to  burst  from  its  developing  capsule 
and  make  its  escape  from  the  abdomen  of  its  parent,  it  is  abQot 
•^th  of  an  inch  in  length,  or  more  than  eight  times  the  siae  of 
the  germ  at  the  time  when  the  first  traces  of  development  were 
seen.  From  this  it  is  evident  that,  even  aidmitting  that  these 
germ-masses  are  true  eggs,  the  conditions  of  development  are  quite 
dififerent  from  those  of  the  truly  viviparous  animals ;  such  as  for 
instance  in  Musca,  Anthomyia^  Sarcophaga,  Tachina^  Deaia,  MU- 
tograwmay  and  others  among  Dipterous  insects* ;  or  in  the  vivi- 
parous rq)tiles, — ^for  in  all  these  cases  of  ordinary  viviparity,  the 
egg  is  simply  hatched  in  the  body  instead  of  out  of  it.  llie  egg, 
moreover,  is  formed  exactly  in  the  same  way  as  though  it  was  to 
be  deposited,  and  its  vitellus  contains  all  the  nutritive  material 
required  for  the  development  of  the  egg  until  the  coming  forth 
of  the  new  individual.  The  abdomen  of  the  mother  serves  only 
as  a  proper  nidus  or  incubatory  pouch  for  its  full  development. 
This  is  true  of  all  the  ovo-viviparous  animals  whatsoevert. 
With  the  viviparous  Aphides,  on  the  contrary,  the  developing 
germ  derives  its  nutritive  material  from  the  fatty  liquid  in  which 
it  is  bathed,  and  which  fills  the  abdomen  of  the  parent  j:.  The 
conditions  of  development  here  therefore  are  more  hke  those  in 
Mammalia,  and  the  whole  animal  may,  in  one  sense^  be  regarded 
as  an  individualized  uterus  filled  with  germs,  for  the  digestive 
canal,  with  its  appendages,  seems  to  serve  only  as  a  land  of 
laboratory  for  the  conversion  of  the  succulent  fluids  which  the 
animal  extracts  from  the  tree  on  which  it  lives,  into  this  fatty 

*  See  Siebold  in  Froriep's  Neue  Notiz.  iii.  p.  337,  and  in  Wiegmann*B 
Arcb.  1838,  i.  p.  197;  also  his  Observat.  qused.  Entom.  &c.,  p.  18. 

t  It  is  true  that  in  the  Scorpionidae  the  eggs  are  developed  in  the  ovary, 
but  there  is  no  reason  to  suppose  that  the  conditions  are  here  different 
from  those  of  the  viviparous  Diptera.  In  Oribates,  also,  the  eggs  are  de- 
veloped in  a  kind  of  uterus  situated  directly  above  the  ovipositor,  but  this 
appears  to  be  only  an  incubatory  pouch. 

X  This  fatty  matter  forms  beautiful  crystals  of  margarine,  and  the  crystal- 
lization may  easily  be  seen  to  take  place.  The  forms  exactly  resemble  thoae 
given  by  Robin  and  Verdeil,  Traits  de  Chim.  Anat.  ct  Physiol,  pi.  38. 
fig.  2  h,    Paris,  1853. 
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liquid  from  which  the  increase  and  development  of  the  gei*m8 
take  place. 

When  the  young  animal  has  reached  its  full  development  as 
an  embryo^  it  bursts  from  its  encasement  and  appears  to  escape 
from  the  abdomen  of  its  parent  through  a  small  opening  {poms 
genitalis)  situated  just  above  the  anus.  In  the  species  under  con- 
sideration it  generally  remains  clinging  on  the  back  of  the  parent 
until  its  external  parts  are  dry  and  it  is  able  to  begin  life  for  itself. 
Each  parent  here  produces  from  eight  to  twelve  individuals^  and 
if  this  rapid  incarease  is  continued  undisturbed,  through  seven  to 
nine  broods,  we  cannot  wonder  at  the  countless  numbers  which 
appear  from  so  few  original  individuals^. 

Such  are  the  details  of  the  embryological  development  of  the 
so-called  viviparous  Aphides,  as  far  as  I  have  enjoyed  opportu- 
nities for  their  study.  We  will  now  refer  for  a  moment  to  the 
special  points  which  have  here  been  made  out.  In  the  first  place, 
it  is  evident  that  the  germs  which  develope  these  forms  are  not  true 
eggs.  They  have  none  of  the  structural  characteristics  of  eggs, 
such  as  a  vitellus,  a  germinative  vesicle  and  dot ;  on  the  other 
hand,  they  are,  at  first,  simple  collections,  in  oval  masses,  of  nu- 
cleated cells.  Then  again,  they  receive  no  special  fecundating 
power  from  the  male,  as  is  the  necessary  preliminary  condition  of 
all  true  eggs ;  and,  furthermore,  the  appearance  of  the  new  indi- 
vidual is  not  preceded  by  the  phsenomena  of  segmentation,  as 
also  is  the  case  with  all  true  eggs.  Therefore  their  primitive 
formation,  their  development,  and  the  preparatory  changes  they 
undergo  for  the  evolution  of  the  new  individual,  are  all  different 
from  those  of  real  ovaf* 

Another  point  is,  these  viviparous  individuals  have  no  proper 
ovaries  and  oviducts.  Distinct  organs  of  this  kind  I  have  never 
been  able  to  make  out.  The  germs  are  situated  in  moniliform 
rows,  like  the  successive  joints  of  confervoid  plants,  and  are  not 
enclosed  in  a  special  tube.  These  rows  of  germs  commence, 
each,  by  a  single  germ-mass  which  sprouts  from  the  inner  surface 
of  the  animal,  and  which  increases  in  length  and  in  the  number 

*  R^umur  has  shown  that  in  these  animals  the  rate  of  increase  is  so 
great,  that  in  five  generations  or  broods  only  one  Aphis  may  be  the  proge- 
nitor of  five  billion  nine  hundred  and  four  million  nine  hundred  thousand 
(5,904,900,000)  descendants ;  we  may  well  ask,  what  would  be  the  number 
of  descendants  where  the  broods  were  extended  to  eleven ! ! — See  Kirby 
and  Spence,  Introduction  to  Entomology,  i.  p.  175. 

t  Milne-Edwards  thinks  he  has  found  true  ova  and  ovaries  in  the  vivi- 
parous forms  of  these  animals.  (Quoted  by  Dr.  Carpenter  in  Brit,  and  For. 
Med.  Chir.  Rev.  1849,  iv.  p.  443.)  I  think  he  must  have  been  deceived, 
as  I  was  at  first,  by  the  general  appearances,  which,  unless  carefully  ex- 
amined, closely  resemble  niose  of  true  oviparous  individuals. 
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of  itfi  component  parts  froim  the  snceeBsive  formntion  etinfm 
germs  by  a  constriction- process  as  already  mentioned.  Moreover^ 
these  rows  of  genns^  which^  at  one  period^  closely  resemble  m 
general  form  the  ovaries  oi  some  true  insects^  are  not  cootinuovm 
with  any  uterine  or  other  female  organ^  and  therefore  dk>  not 
at  all  communicate  directly  with  the  external  world;'  On  th& 
other  hand,  they  are  simply  attached  to  the  inner  ^ut6iee  of  ther 
^tnal,  and  their  component  germs  are  detached  kito  the  abdd'- 
minal  cavity  as  fast  as  they  are  developed,  and  then  eseape'oui^ 
wards  through  a  p&rus'  geniialis;  exactly  as  is  the  case  with 
the  eggs  of  fishes^.  '  Here,  then,  comes  the  important  quest^oti^ 
What  interpretation  shall  we  put  upon  these  reproductive  partsm^ 
these  mondiform  rows  df  germs  ?  Ignoring  all  eitisting  spedat 
theories  relating  to  reproduction,  the  observii(^g  physiologist  WOuM 
be  left  no  alternative  but  to  regard  them  as  bmg,  true  gemmse; 
which  sprout  from  the  inner  surface  of  the  Aphis,  exactly  like  th^ 
buds  from  the  external  skin  of  a  Polype  f. 

Before  proceeding  to  a  discussion  of  the  relations  iji-  this  im^ 
portant  conclusion  to  which  we  have  just  an^ived,  it  mary  be  Well 
to  refer  to  the  views  of  others  upon  the  exact  signification  ^ 
these  singular  reproductive  phasnomena.  '      . . :  « 

Those  old  entomologists,  such  as  Bonnet,  Reaumur,  DeGeer; 
&c.,  who  were  the  first  to  observe,  besides  verifying  beyond  ail 
doubt,  these  peculiar  phsenomena,  all  believed  that  each  te-ood 
constitutes  a  separate  generation,  and  that  the  reproduction  taSces 
place  by  true  ova,  as  in  the  common  general;ive  act  of  Mother 
insects.  This  wide  deviation  from  the  ordinary  course  of  natu^^, 
as  it  seemed  to  them,  they  attempted  to  explain  and  reconcile  by 
various  theories.  Thus  Reaumur];  affirmed  that  these  viviparous 
individuals  were  androgynous ;  and,  in  later  times,  L^n  Dufour§> 
who  knew  too  well  the  anatomical  structures  of  insects  to  believe 
with  Reaumur  that  they  could  be  hermaphrodites,  referred  these 
phsenomena  to  spontaneous  or  equivocal  generation. 

Morremjl,  who  made  somewhat  extended  researches  on  the 

*  These  observations  of  mine  on  the  special  anatomy  of  the  reproductiye 
parts  of  viviparous  Aphides  agree  with  those  of  Siehold,  who  studied  the 
subject  with  much  care  sevenu  years  since.  See  Froriep's  Neue  Not.  xii. 
p.  3u8.  Siebold»  however,  regarded  them  as  true  ovaries  and  oviducts,  but 
without  any  of  the  usual  appendages  which  are  foimd  in  the  true  uviparouiS 
Aphides. 

t  I  would  insist  upon  this  wide  and  important  distinction  between  buds 
and  ova.  The  structure  and  conditions  of  all  ova  are  the  same,  and  there 
is  no  passase  between  them  and  buds.  But  this  point  will  be  enlai^d 
upon  hereafter. 

X  hoc,  cit,  Memoires. 

§  Recherches  Anat.  et  Physiol,  sur  les  Hemipt^res.   Paris,  1833. 

II  Anat.  de  VApliis  persica>y  in  the  Ann.  d.  Sc.  Nat.  v.  1836,  p.  90. 
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aaHilomy  ^i<  Aphis  pereic^y  and  especiallv  of  itf  generative  organiy 
advaoeed  the  novel  ih^ry,  that  these  broods  were  developed  in 
the  body  x>f  the  vicgin  parent^  by  a  previously  organized  tissue 
becoming  individuaUzed  and  assuming  an  independent  Ufe^  ex*^ 
aeily^  $»  he  believedi-to  be  the  ease  with  £nto8soa<  To  each  and 
aU  of  vthese  views^  it  scarcely  need  be  said  that  they  would  be 
wholly  inftdmisi^ible  acgordirig  to  the  present  established  doetrioea 
of  .pby^iulogioa)  mmQ^  even,. had  we  no  directly  eontrovierting 
observationsi 

fiat  there  ara  other  explanations  or  views  which  deserve  aaore 
atikentin^*  :  The  first. of  these  is.  that  advanced  by  Kirby  and 
Sp^Boe*. .  According  to  then^  "  One  conjunction  of  the  sexea 
suffices  for  the  impregnation  of  ell  the  females  thatin  a  succession 
of  generations  spring  from  that  uniou/'  In  support  of  the  rea-» 
sonablenesa  of  thiahy,pothesis>  they  quote  several  instances  whicii 
they  ir^rdas.of  s^nalogoius  chajr^ter;  thus^  they  say  in  regard 
to  the  hive-bee^  that  "  a  single  intercourse  with  the  male  fertilieea 
aU  the  eggs  that  are  laid  for  the  space  of  two  years/^ 
.  In  this  conneQtix>n  gho\dd  be  mentioned  the  similar  hypothesis 
advaneedfor  a  like  purpose  by  Jourdant*  According  to  him 
many  Lepidoptera  lay  fertile  egga  when  completely  isolated  from 
the. males  I  such  are>  tEvpr^^sia  casta^  Episewm  carukocephala, 
GMtropacha  patifioria,  .G.  queretfolia  and  6.  pini,  Sphinup  ligm-- 
irif  Smerinthm.popuUs  and  Bovnbyai  qtierci. 

3ut  all.  these  cases  b(^ve  really  no  strict  analogy  with  that  of 
tbe  Aphides  in  question;  for  there  is  not^  as  with  these  lastj  a 
suceeasi<»n  of.  innately  fertile  individuals^  but  only  females  which 
are  capable,  of  pr<odu<?ii\g.  several  broods  from  a  single  coitusi  or 
alter  having  been  loqg  removed  from  the  majes^  which  may  even 
then  he '  dead  t*  I^s^  reaearches  up^n  the  minute  anatomy  of 
the  generative  organs  of  insects  have  furnished  jresults  by  which 
these  phaBno9iena^  seemipgly  strange  at  firsts  c»n  be  explpiined. 
All  these  insects  which  are  tluis  cj^pable  of  laying  fecundated  egg^ 

*  Introductiofri  to' Entomology,  iv.  p.  161. 

t  Manuel  de  Physiologie,  par  J.  Miiller,  Trad,  de  TAllemand,  etc.  par 
A.  J.  L.  Jourdan.  Deux.  ^d.  rev.  et  annot.^  par  £.  Littr^,  ii.  p.  599, 
note. 

X  Slebold  bas  made  observations  upon  allied  phenomena  occurring  in  the 
Psychidae,  which  are  of  no  little  interest.  He  has  shown  that  in  the  genera 
Psyche  and  Fumea,  the  alleged  reproduction,  sine  Liucina,  is  unfounded — 
these  insects  having  well-formed  internal  genital  organs,  and  the  male  being 
adapted  to  impregnate  the  female  while  nie  latter  is  in  her  case.  But  in 
the  genus  Tdlaporia,  Siebold  has  shown  that  there  is  propagation  sine  coti' 
cublfu,  exactly  as  occUrs  witb  the  Aphides.  See  Ueber  die  Fortpflanzun^ 
der  Psyche :  £in  Beitra^  zur  Naturgeschichte  der  Schmetterlinge,  m  Siebold 
and  KoUiker*s  Zeitsch.  1. 1849,  p.  93 :  but,  for  bis  last  researcnes  on  TakB- 
poria,  see  I{ift  Bericht  iib.  d.  entomol.  Arbeiten  d.  schles.  Gesellsch.  im  J. 
1850 ;  of  its  English  transl.  in  the  Trans,  of  the  Ent.  Soc.  N.  S.  i.  p.  2^34. 
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again  and  again  after  the  first  impregnation^  have  a  receptactUum 
seminis  connecting  with  the  oviduct^  in  which  the  semen  is 
deposited  during  coition^  and  where  it  may  be  preserved  without 
losing  its  vitalizing  power  for  several  months^.  Thus,  by  this 
provision,  the  males,  having  copulated  with  the  females  in  the 
autumn,  may  immediately  die,  while  these  last,  hibernating,  pro- 
duce in  the  spring  fertile  ova ;  and  in  the  instance  of  the  Bombu$ 
americanay  such  a  coition  suffices  for  all  the  three  broods  which 
are  produced  the  ensuing  summer. 

Another  explanaticm  of  these  curious  phasnomena,  and  which 
has  attracted  some  attention,  as  well  from  its  singularity  as  from 
the  eminence  of  its  propounder,  is  that  of  Owen,  advanced  in  his 
Hunterian  Lectures  in  1843t. 

He  affirms  that  the  larval  Aphides  are  productive  in  virtue  of 
the  successive  continuation  from  brood  to  brood  of  a  portion. of 
the  primitively  fertiUzed  germ,  and  which  material  product  or 
leaven  is  not  exhausted  until  nine  to  eleven  generations.  I  will 
quote  his  own  language :  ^*  In  the  Aphides  the  corresponding  vi- 
telline cells  retain  their  share  of  the  fecundating  principle  (which 
was  diffused  through  the  parent  egg  by  the  alternating,  fissipa- 
rous,liquefactive,  and  assimilative  processes)  in  so  potent  a  degree, 
that  a  certain  growth  and  nutritive  vigour  in  the  insect  suffice  to 
set  on  foot  in  the  ovarian,  nucleated  cells,  a  repetition  of  the  flssi- 
parous  and  assimilative  process,  by  which  they  transform  them- 
selves in  their  turn  into  productive  insects ;  and  the  fecundating 
force  is  not  exhausted  by  such  successive  subdivision  until  a  7th, 
9th,  or  11th  generation.^'  This  same  doctrine,  the  successive 
inheritance  of  a  portion  of  the  primary  germ-mass  from  brood  to 
brood,  and  by  means  of  which  the  fertile  germs  are  continued, 
— this  doctrine,  I  say,  is  repeated  in  full  in  this  author's  work  on 
Parthenogenesis,  and  I  will  here  quote  one  sentence,  not  only  in 
illustration  of  this,  but  to  show  how  different  his  own  observa- 
tions on  the  development  of  these  animals  are  from  mine,  just 
described.     He  says,  "  One  sees  such  portion  of  the  germ-mass 

*  For  many  details  on  this  subject  of  the  receptaculvm  seminis,  see 
Siebold,  MUller's  Arch.  1837,  p.  392 ;  also  in  Wiegmann's  Arch.  1839,  i. 
p.  107  ( Vespa),  and  in  Germar's  Zeitsch.  ii.  (1840)  p.  442  ( Culex).  See  also 
Stein,  Vergleich.  Anat.  &c.  1847>  p.  96, 112.  I  cannot  but  believe  that  the 
anomalous  reproductive  conditions  of  the  Cjmipidee  wiU,  at  last,  have  a  solu- 
tion equally  satisfactory.  See  Hartig,  Germar's  Zeitsch.  ii.  p.  178,  and  iv. 
p.  396.  See  also  Siebold  and  Stannius's  Comparative  Anatomy,  transl.  i. 
sect.  348,  notes  1  &  4. 

t  Lectures  on  the  Comparative  Anatomy  and  Physiology  of  the  Inverte- 
brate Animals,  &c.  London,  1843,  p.  233.  This  explanation  is  lately  in- 
sisted upon  (strange  to  relate)  iu  his  recent  work  "  On  Parthenoeenesis,  or 
the  successive  production  of  procreating  individuals  from  a  single  ovum." 
London,  1849. 
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ifiikm  mto  the  semitransparent  body  of  the  embryo  Aphis,  like 
theT€^nant  of  the  yolk  in  the  chick.  I  at  Arst  thought  it  waa 
^bout.to  be  enolofied  ia  the  alimentary  canal,  but  it  waa  not  so. 
A^itU^  embpyo  grows^  it  assumes  the  position  of  the  ovarium,  and 
h^Qoip^s  divided  'mto  oval  masses  and  enclosed  by  the  filamentary; 
e^^tremJAies  <)£  the  eight  oviduets.  Individual  development  ia 
checked  sXid.  arrested  at  the  apterous  larval  condition.  It  ia 
plaifl,.  therefore,  that  the  essential  condition  of  the  development 
of  another  embryo  in  this  larva  is  the  retention  of  part  ot  the 
progeny  of  the  primary  impregnated  germ-cell/'  (p.  70.) 

.  This  view  of  Owen,  ao  ingeniously  advanced,  and  which  he 
ha9  made  subservient  for  the  chief  support  of  his  new  doctrine  of 
Parthenogenesis,  is  indeed  plausible  and  seems  at  first  satisfac- 
tiory ;  but,  aa  I  hope  to  show,  it  will  not  bear  analysis. 
.  In  the  first  place,  it  is  evident  that  Owen  does  not  recognise 
ai^y .physiological  difference  between  a  bud  and  an  ovum;  this  ia 
q)ear  from  what  he  remarks  in  the  first  quotation,  but  in  his  work 
on  Parthenogenesis  he  has  said  so  in  as  many  words.  ''  The 
g^wth  by  cdl-multipUcation  producing  a  bud,  instead  of  being 
^together  distinct  from  the  growth  by  cell*multiplication  in  an 
egg>  is  essentially  the  same  kind  of  growth  or  developmental 
procesQ/^  (p.  45*} 

Here  is  a  fundamental  error,  which,  if  not  removed^  will  obscure 
all  our  viewa  of  the  physiology  of  reproduction.  I  have  already 
insisted  Upon  the  necessity  of  this  broad  distinction  between 
these  two  forms, — ^a  necessity  based  not  only  upon  differences 
(^.anatomical  constitution,  but  also  upon  physiological  signi- 
fication. An  Ovum  is  the  exclusive  product  of  an  individual  of 
the  female  sex,  and  is  always  formed  in  a  special  organ  called  the 
ovary.  It  is  die  particular  potential  representative  of  the  female, 
and  has  its  ulterior  development  only  from  its  conjunction  with 
a  corresponding  element  of  the  opposite  or  male  sex ;  and  zoology 
presents  no  instance  where  there  is  development  from  eggs,  unless 
these  conditions  of  the  two  sexes  are  fully  carried  out. 

A  Bud,  on  the  other  hand,  is  simply  an  offshoot  from  the  form 
on  which  it  rests,  a  portion  of  the  animal  capable  of  individual 
development.  It  sustains,  therefore,  no  relations  to  sex,  and,  in 
truth,  is  widely  separated  in  its  ulterior  signification  from  that 
cycle  of  processes  conceived  in  a  true  oviparous  reproduction. 

All  physiologists  who  have  carefully  studied  embryological  and 
developmental  processes  must  feel  the  correctness  and  importance 
of  this  distinction,  which  lies  in  realities  and  not  in  words. 

It  is  true,  that  a  bud  and  an  ovum  are  composed  each  of  the 
same  elements, — simple  nucleated  cells ;  but  in  one,  these  cells 
are  simply  in  a  mass,  while  in  the  other^  they  have^  throughout 
the  animal  kingdom,  high  or  low^  a  definite  and  invariable  ar- 
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rangement.  Hen  again  as  to  the  constitution  of  each  and  botU 
beings  on  the  whole^  of  nucleated  cells^  it  may  be  said^  tha^  it 
could  hardly  be  conceived  to  be  otherwise,  for  nucleated  cells  are 
the  elementary  components  of  all  functional  organized  forms  ^ 
and  it  may  be  added,  moreover,  that  he  knows  little  of  the 
highest  physiology  who  has  not  learned  that  widely  different 
teleological  significations  may  be  concealed  beneath  isomorphic 
animal  forms. 

I  have  thus  dwelt  rather  lengthily  upon  this  point  because  I 
think  it  is  a  vital  one  in  our  subject,  and  the  possession  of  clear 
ideas  thereon  will  be  found  singularly  conducive  to  our  correct 
appreciation  of  the  whole  class  of  anomalous  phaenomena  under 
discussion.  But  we  will  revert  to  the  subject  of  Owen's  hypo* 
thesis. 

As  to  the  chief  point  in  this  hypothesis,  the  continuation  of 
the  primary  germ-mass  as  a  leaven,  from  brood  to  brood,  it  re- 

Juires  but  little  thought  to  perceive  that  it  is  physically  impossible, 
would  first  allude  to  Owen^s  statement^  quoted  cu>ove,  that  a 
portion  of  the  germ-mass  is  taken  into  the  abdomen  of  the  em- 
bryo Aphis,  and,  as  he  thinks,  assumes,  without  any  change,  the 
position  of  the  ovarium.  By  this  he  refers,  updouotedly,  to  the 
vitellus-looking  mass  I  have  described  in  my  observations,  and 
according  to  which,  also,  it  appeared  to  serve  only  as  the  nutritive 
material  out  of  which  the  digestive  organs  and  the  germs  are 
formed.  Moreover,  I  feel  quite  sure  that  the  germ-cells  are  new 
cells  formed  in  the  abdomen,  and  not  those  derived  from  the 
parent. 

But  the  point  I  wish  to  enforce  is,  that  even  admitting  thait 
individuals  B  may  contain  an  actual  residue  of  individuals  A,  it 
is  clearly  evident  that  this  succession  must  stop  with  brood  B ; 
for  these  residual  germ-cells  which  compose  B  in  its  earliest  con- 
dition are  lost  in  the  developmental  processes,  and  the  germs  of 
individuals  C,  which  are  found  in  B,  are  each,  primarily,  nucle- 
ated cells  formed  de  novo,  as  I  have  observed  and  above  described. 
With  these  observed  conditions  of  development,  it  is  impossible 
for  the  individuals  of  the  successive  broods  to  inherit  the  original 
spermatic  force  in  the  continuation  of  the  original  cells. 

The  hypothesis  of  Owen,  therefore,  plausible  and  ingenious  as 
it  may  seem,  does  not  appear  to  me  to  accord  either  with  observed 
facts,  or  with  the  soundest  physiology  of  the  reproductive  pro- 
cesses. I  may  here  remark  also,  that  his  doctrine  of  Partheno- 
genesis, based  as  it  is  upon  the  conditions  of  the  hypothesis  in 
question,  cannot,  as  such,  be  sustained,  for  the  same  reasons,  and 
all  its  pheenomena  would  appear  to  find  their  solution  either  in 
Steenstrup^s  doctrine  of  "Alternation  of  Generations,'^  so^^alled, 
or  in  the  conditions  of  true  gemmiparity, — admittitig,  provision- 
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ally^.Uiat  Steen^trup's  dpctrine  and  gemmipanty  include  really 
different  physiological  conditions. 

But  the  most  important  explanation  advanced^  and  the  last 
which  I  shall  notice,  is  that  offered  by  Steenstrup*  in  his  doctrine 
of  the  "  Alternation  of  Generations,'^  and  of  which  it  forms  a 
chief  support.  The  details  of  this  peculiar  doctrine  of  Steen- 
strup I  need  not  here  furnish ;  they  are  well  known  to  all  physio- 
logical anatomists.  Its  features,  however,  may  be  expressed  in  a 
fprmula-likie  manner.  Individuals  A  produce  true  fecundated 
eggs/ from  which  are  hatched  individuals  B,  which  are  unlike 
their  parents  in  all  zoological  respects,  but  in  which  are  developed 
spontaneously  and  without  any  reference  to  sex,  germs  which  ulti- 
mately beconie  individuals  like  A,  and  so  the  cycle  of  development 
is  completed.  These  intermediate  individuals,  B,  Steenstrup  has 
termed  nurses  [An^nerC)^  and  he  regards  them  as  distinct  animals 
subservient  for  a  special  end;  he  therefore  considers  that  B 
constitutes  a  real  generation. 

Instances  of  such  phsenomena  are  found  in  the  lower  orders  of 
the  animal  kingdom — Polyps,  Acalephs  and  Worms ;  and  late  re- 
search has  shown  that  they  are  more  or  less  common  throughout 
the  whole  of  the  Invertebrata. 

The  difference  between  alternation  of  generation  and  metamor- 
phosis  is  too  marked  to  require  illustration ;  in  the  latter  there  is 
the  same  individual  throughout,  and  the  developmental  processes, 
although  concealed  beneath  different  exteriors,  are  regular  and 
normal ;  with  the  former,  however,  this  chain  of  development  is 
broken  by  one  form  being  developed  in  another,  this  intermediate 
form  serviiig  as  a  stepping-stone  for  a  higher  and  ulterior  deve- 
lopment. Another  important  point  in  this  alternate  reproduction, 
is,  that  in  each  new  change  some  real  progress  is  made — the 
nursing-form  being  manifestly  inferior  to  the  individual  to  which 
it  gives  rise. 

Steenstrup  regards  the  Aphides  as  furnishing  the  most  perfect 
examples  known  of  nursing  individuals,  and,  on  the  whole,  as  con- 
stituting typical  illustrations  of  the  doctrine  he  has  advanced  t- 

Bnt  if  this  doctrine  implies  conditions  other  than  those  which 
belong  to  ti*ue  gemmiparity,  it  does  not  appear  to  me  that  it  has 
any  support  in  the  phsenomena  in  question  of  the  Aphides.  And 
although  I  am  inclined  to  believe,  as  I  shall  soon  show,  that  all 
these  phsenomena,  essentially,  may  be  of  the  same  nature,  yet  there 
can  be  no  doubt  that  the  manifestations  are  here  somewhat  pecu- 

*  On  the  Alternation  of  Generations,  or  the  Propagation  and  Develop- 
ment of  Animals  through  Alternate  Generations ;  a  peeuliar  form  of  fostering 
the  younff  in  the  lower  classes  of  Axumals.  Transl.  by  the  Ray  Society. 
London,  1B45,  passim, 

t  See  Steenstrap>  loc,  cit,  p.  112. 
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Kar.    With  the  Aphides  there  k  no  real  morphological  progress 
made  in  each  broody  for  the  viviparous  individuals  are^  zoologically^ 
as  perfect  in  every  way  as  those  which  are  oviparous,  Except'  in 
their  want  of  true  sexual  generative  organs.     I  have  shown  that^, 
in  the  one  species  here  described,  they  had  weU-developed  wings 
like  the  true  sexual  individuals.     Moreover,  each  brood,  from  the 
first  to  the  last  inclusive,  is  merely  a  repetition  of  the  samel 
But  these  conditions  are  external  smd  oeconomical,  and,  instead  of 
offering  these  prominent  examples  as  evidence  against  die  validiity 
of  Steenstrup^s  doctrine,  I  would  rather  present  them  as  broadly 
indicating  that,  after  all,  this  doctrine  in  question  involves  no 
conditions  excepting  those  belonging  to  a  modified  form  of  gem<- 
miparity.   All  the  instances  of  Polyps,  Acalephs,' Worms,  Insects^ 
&c.,  would  then  be  classed  in  the  same  category,  and  the  va^ 
nations  in  manifestation  would  belong  rather  to  the  oscono- 
mical  relations  of  the  animal,  than  to  any  intrinsic  difference  of 
physiological  process.    Thus  the  Distoma-nurses,  instead  of  being 
developed  to  a  condition  resembling  at  all  their  parent,  remain 
persistent  on  a  low  form,  and  not  only  is  their  whole  zoolo^eal 
character  undeveloped,  but  they  also  experience  morphologieal 
changes  from  the  developmental  process  which  immediately  go  oil 
within  them.    All  this  is  in  perfect  keeping  with  their  oeconomy 
as  animals,  for  the  low  order  of  their  conditions  of  hfe  does  not 
necessitate  a  higher  and  more  truly  zoological  form  of  these  nursed 
fix)m  which  are  to  be  developed  the  true  animals;  werfe  it  oth^* 
wise,  I  cannot  but  believe  that  both  the  nurses  and  the  grand'^ 
nurse  of  Distoma  would  quite  resemble  the  original  animals! 
In  the  case  of  the  Aphides,  the  oeconomical  conditions  ate  dii^ 
ferent,  and  finely  illustrate  this  point.  ^    ": 

The  Aphis-nurse,  in  virtue  of  its  very  typical  structure  as  ati 
insect,  must  live  under  higher  conditions,  and  so  its  developinefn^ 
zoologically,  proceeds  to  a  corresponding  point;  this  point  » 
where  it,  as  an  insect  and  as  an  Aphis,  can  furnish  the  nutritivd 
material  for  the  development  of  its  endogenons  genttB.         * ''  ''^ 

Herein,  then,  would  appear  to  consist  the  prominent  morpho- 
logical differences  observed  in  this  category  of  phse&omenay  and 
I  need  not  labour  further  to  show  that  they  are  irrelevant  (^  tb6 
primary  essential  conditions  of  these  curious  processes.        -      j' 

Such  appears  to  me  to  be  the  highest^  both  physiological  anfl( 
zoological^  interpretation  that  can  be  advanced  for  these.  pli^»Bi9rr 
mena  which  Steenstrup  has  so  ingeniously  collected  and*  c^ateobf 
and  to  advance  the  view  that  these  intermediate  individuals  ^ 
nurses  are  not  intrinsically  and  zoologicallv  the  same  a8/t|ipi|^ 
parents^  but  furnish  examples  of  how  dissimifjar  animal^  may  ^pris^o 
from  a  common  stock — to  put  forth  this  view,  I  say,  is  to  advo^ 
cate  a  doctrine  in  physiology  as  mischievous  as  it  is  deieply 
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erroneous.  I  think^  therefore,  that  the  doctrine  of  Steenstrup 
may  prove  to  be  unfounded  as  far  as  it  would  involve^  intrinsically^ 
new  phs^omena  in  the  processes  of  reproduction ;  and^  as  I  have 
said  on  a  preceding  page^  all  its  conditions  may  find  their  illus- 
tration and  solution  in  the  various  phases  of  gemmiparity*. 

If  in  this  discussion  of  some  of  the  highest  relations  of  physio- 
logy^ we  have  not  wandered  too  far  from  our  subject  proper  which 
we  have  thereby  sought  to  illustrate  indirectly,  we  witl  revert  to 
the  thread  of  its  discourse  for  a  few  concluding  remarks. 

The  final  question  now  is^  what  is  the  legitimate  interpretation 
to  be  put  upon  the  reproductive  phsenomena  of  the  Aphides  we 
have  described  ?  My  answer  to  this  has  been  anticipated  in  the 
foregoing  remarks.  I  regard  the  whole  as  constituting  only  a 
rather  anomalous  form  of  gemmiparity.  As  already  shown,  the 
viviparous  Aphides  are  sexless;  they  are  not  females,  for  they 
have  no  proper  female  organs,  no  ovaries  and  oviducts.  These 
viviparous  individuals  therefore  are  simply  gemmiparous,  and 
the  budding  is  here  internal  instead  of  external  as  in  the  Polyps 
and  Acalephs ;  it  moreover  takes  on  some  of  the  morphological 
peculiarities  of  oviparity ;  but  all  these  dissimilar  conditions  are 
economical  and  extrinsic,  and  do  not  touch  the  intrinsic  nature 
of  the  processes  concerned  therein. 

Viewed  in  this  way,  the  different  broods  of  Aphides  cannot  be 
said  to  constitute  as  many  true  generations,  any  more  than  the 
difierent  branches  of  a  tree  can  be  said  to  constitute  as  many 
trees;  on  the  other  hand,  the  whole  suite  from  the  first  to  the 
last  constitute  but  a  single  true  generation.  I  would  insist  upo^ 
this  point  as  illustrative  of  the  distinction  to  be  drawn  between 
seanwl  and  gemmiparous  reproduction.  Morphologically^  they 
have>  it  is  true,  many  points  of  close  resemblance ;  but  there  is  a 
grand  physiological  difference,  the  true  perception  of  which  is 
deeply  connected  with  our  highest  appreciation  of  individual  ani- 
mal lufef*  A  true  generation  must  be  regarded  as  resulting  only 
from  the  conjugation  of  two  opposite  sexes— from  a  sexual  pro* 

^  This  statement  is  made  perhaps  more  strongly  and  exclusively  titan  the 
present  state  of  our  knowledge  would  warrant,  but  I  throw  it  out  much  in 
a  suggestive  way.  There  is  no  subject  in  phj^siology  more  interesting  and 
comprehensive  than  that  of  Gemmation ;  the  important  question  now  is, — 
does  it,  as  an  individual  process,  embrace  all  the  categories  of  phsenomena 
treated  by  Lov^n,  Steenstrup,  &c«,  these  phsenomena  varying  extrinsically, 
aooording  to  oeconomical  conditions,  or  do  they  (the  phaenomena)  imply 
something  beyond  and  dissimilar  from  gemmation? 

t  In  this  view,  as  well  as  in  several  others  herein  discussed,  I  am  pleased 
to  say  that  I  have  the  support  of  so  learned  a  physiologist  as  Dr.  Carpenter. 
See  his  Review  "  On  the  Development  and  MetamorjSioses  of  Zoophytes," 
in  the  Brit,  and  Forei^p  Med.  Chir.  Rev.  1848,  i.  p.  183;  and  "  On  Repro- 
duction and  Repair,''  m  ibid.  1849,  ii.  p.  419. 
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ce98  in  which  thepotential  representatioaa  of  two  individvuilf  ara 
united  for  the  eliwinatioQ  of  one  germ.  This  gi^rm-power  n^ay 
be  extended  by  gemination  or  by  fissioni  but  it  can  be  foro^ 
only  by  the  act  of  generation^  and  it»  phty  of  extensioi^  wd  pro-* 
longotion  by  budding^  or  by  diviuon,  must,  always  be  'within,  a 
certain  cycle,  and  this  cycle  is  recommenced  by  the  new  ^  of 
the  conjugation  again  of  the  sexes^ 

In  this  way^  the  dignity  of  the  ovum. as  the  prim^MHJUmn^of  all 
true  individuality  is  maintaiifeed ;  and  the  axiom  of  Hartey^  ovfme 
mvum  ex  ova^  stands  as  gc^den  in  physiology.  The  buda  tna^ 
put"  on  the  dress  and  the  forms  oi  the  oyum^  but  thes^  res0ni-> 
blancea  are  extrinsic^  and  in  fact  only  aA  inheritanae  from  their 
great  predecessor. 

These  phsenomena,  thus  interpreted^  fumish  an  excellent  key 
to  many  others. whioh  have  long  been  r^arded  q»  aapmah^a^  m.. 
the  history  of  development* 

I  refer  hei'e  to  the  so-eaUed  hibernating  eggs  ( Wmi^mr)  which  < 
are  found  in  manylovertebfates.     These  I  have  o^ot^Bcen/  hot  l 
they  have  been  carefully  described  bysev^ml  very.tirustworthyt' 
observers^     These  so-^dJled  eggs  consist,  of  oval  masses  oir  cdi» 
invested  with  a  capsule^  but  in  which  no  germiaativ^  vesicle  aud*  * 
dot  have  ever  been  seen.     Structurally,  therefore,  they  do  not 
resemUa  eggs,  aipbd  it  is  from^  their  foi'm;  and-ult^^r  developmeut 
only  thi^t  £ey  have  received  this  namei'    Moreot^c^i  they  smstaiif 
none>of  the  usiiial  rekticms  of  qggs  to4dieae^uajl  organs  aadj^is/  ' 
far  as  I  am  aware,  no  one  has  witnessed  their  devidopilN^itt  in  the 
ovariesi    TJiese  bodies; hi^ve'  been  obseryed  in  JfyAUiwi*^  n^A 
Npimmmi^aif  tuning  the  infiisoria;  in  Zi«[cmi«J0rui{  among  the  - 
Bol^torio ;  and  in  2>flgtiteta§  amoa^the  Qru$taeea>  .>  Inallrtheee 
inHtances  they  bfilch  witho^Kt  the  aid. of  the  jnale^  tibe^eoEisteiice'oC 
which  set  wra  ovse^  doubted  horn  ils:  unfriQqueiijt  iippeaiamoe^ 

Now  I  regard  these  hibernating  eggs  as  merely  egg-like  btids 
exactly- correfsponding  "to^  tl^i  ferms  of  tbe'-m^rous  Aphides: 
In  other  words,  there  are  in  the  animTals  I  have  just  metitloneiJ^'^^ . 
certain  individuals  which  reproduce  by  buds  which  are  developed 
unden  ratheri  a^9k«»nalQi}SvCPuidition«^4'-  ^d  I . wiiliadd  inr  QPQ«}u^iQ»^  ^ 

♦-Ehrtnber^; Die  lnfask)MtiileWheri,  p.  413.  :.i 

t  Daltymple,  Fhilos.  Traill.  1«49,  p.  340.  ■  -m.'  .7   = 

t  Huxley,  Qiiarterly  Joum.  Mfet.  9c.  1862;  i.  p.  13.  ' 

§  Meaier,  Entomostiraca,  pi. '84.  tab.  11.  fig.  9-11,  tab.  12.%.  5.  "  Alsd,  . 
Raiddobr,  BeitrS^  ztir  Naturgesch.  eitiiger  dctatscben  MbiiblftiWrrf-AJiHfeii;' 
1805,  p.  28 ;  Straus^,  M^m.  snr  les  Daphirta,  in  the  M6n.  dii  IVfti^.'^H^t. 
Nat.  V.  p.  41 3.  pi.  29  *  JuriKe,  flistoire  des  Monoctes,  1820,  p^.  120.  p!.  1 IV    • 
^g,  r^.    Jdrihe  cftlh  these  aggregated  eggsj  "La  maladie  de  la  s^Hife'.'**'  ^ 
Thkrts'is,  moreover,  reason  to  oelieve  that  these  anonialous  tept6ddct!W^  '^ 
conditions  occur  in  nearly  all  the  Entoniostittca :  isee  feiebdd  «nd  Stahriia^'s^  " 
Comparative  Ajwt.,  my  transl.  vol.  i.,  my  note  under  sect.  292,  utrte  4. 
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that  I  stispeet  that  this  gemmiparous  mode  of  reproductioti  will 
be  found  to  be  fitr  from  uncommon  among  most  of  the  Inverte- 
brata,  when  our  researches  into  the  history  of  their  development 
shall  have  been  more  widely  extended*. 

P.8.— I  regret  that  I  should  not  have  seen  until  now,  when 
this  paper  is  concluded,  the  important  writings  of  Leydie  on  the 
subjeVt  under  discussion.  In  Us  article  '^  Ehrige  Bem4ungen 
iib^r  difi'Sn^wickelung  der  BlattllLuse,''  in  Siebold  and  Kdlliker's 
Zeitscbr.  f.  wlss.  Zool.  1860,  ii.  p.  62,  he  speaks  of  his  former 
observations  in  the  Isis,  1848;  iii.  p.  184.  These  I  have  not  seen, 
neither  sJso  a  work  to  which  he  refers,  of  J.  Victor  Carus 
(Zu  Baberen  Kem^tniss  des  Generationsweehsels,  Leipzig,  1840). 
Leydig^  in  his  criticism  of  Garus^s  views,  expresses  the  opinion 
that  the  development  of  the  vivipfeirous  Aphides  is,  histologically, 
like  Ihat  of  the  Articulata  in  general.  According  to  him,  also, 
the  germ-bodies  undergo  processes  corresponding  to  those  of 
impregnated  eggs.  These  statements  of  Leydig,  who  is  an  ex- 
c^ent  observer,  have  induced  me  recently  to  repeat  my  observa- 
ticms ;  but  this  afforded  the  same  results  as  before,  vis.  that  the 
germ-ibodies  out  of  which  are  developed  the  viviparous  Aphides 
have  no  true  histological  i^ntity  with  eggs. 

/' 

•P,S.t  Siiiee  the  publication  of  this  paper,  I  have  enjoyed  the 
opportunity  of  making  this  series  of  investigations  more  complete, 
by  aii  examination  of  the  terminal  or  last  brood  which  appears 
'at  the  end  of  autumn. 

Tkis  terminal  brood  has  hitherto  been  considered,  as  far  as  I 
am  Aware,  to  be  composed  exdusively  of  males  and  females,  or, 
in  ether  words,  of  perfect  insects  of  both  sexes.  I  was  surprised, 
therefore,  on  examining  die  int^nal  organa  of  the  non-winged 

individuals,  to  find  that  many  of  these  last  were  not  females 

/*.       . . 

*  N>o490Q  maj  here  he  given  of  sonra  oorioiu  ofaserratioita,  which  FUippi 
(Aim.  Nat.  Hist.  i^^.  June  1852,  p.  461)  has  furnished  on  the  development  of 
the  Pteromalidse.  A  Pier&malus  lives  in  the  ova  of  Rhynchites  betuleti ; 
in  each  of  these  ova  there  is  seen,  soon  after  its  deposit,  a  minute  infusorial 
animal,'  with  a  tail  hj  whiefa  it  moves  hrisltly  ahout  among  the  vitelline 
cells.  It  soon  ceases  to  move,  however,  and  in  its  interior  appears  a  vesicle 
which  increases  and  changes  into  a  larva  which  is  that  of  Pteromalus ;  this 
larva  becomes  a  pupa,  and,  after  eight  or  ten  days,  changes  to  the  perfect 
insect  which  escapes  from  the  ovum.  If  these  observations  are  verified,  we 
have  jbere  a  case  exactly  like  that  of  the  Aphides,  excepting  that,  like  the 
Distoma,  the  intermediate  budding  form  is  very  low,  and  t&Kcs  on  none  of 
the  zoolo^cal  pecuUarities  of  the  parent.  But  these  statements  need 
corroboration,  for  they  do  not  a^ee  with  the  history  of  other  species  of 
Pteromaltts  whose  development  is  well  known.  See  also  the  wonderful 
gemmiiMurous  phsenomena  related  by  Siebold  of  Gyrodcuityltis ;  Siebold 
and  Kolliker*s  Zeitschr.  f.  wiss.  Zool.  i.  1849,  p.  347. 

t  SiUiman's  Journal  for  March. 
Ann,  ^  Maff.  N.  Hist.  Ser.  2.   Vol.  xiv.  7 
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proper,  but  simply  the  ordinary  gemmiparous  form  already  de- 
scribed. Moreover,  so  great  was  the  similarity  of  ttppearandb 
between  these;  two  forms — tnie  femalei»  and  gemimpar(ms  iadivi- 
daals — that  they  could  be  distinguished  only  hf  an  esamktaftion 
of  their  internal  genitalia.  Among  the  proper  females  there  were, 
besides  those  which  were  filled  with  eggs  or  had  already  depo- 
sited them,  other  individuals  in  which  tibe  ovaries  were  but  feebly 
developed,  or  at  least,  in  which  no  mature  eggs  had  been  form<$a. 
An  opportunity  was  thereby  afforded  me  to  examine  the  btrutj^ 
tural  differences  between  the  true  ovaries  and  their  guajt  repre- 
sentatives— the  bud-like  processes.  The  true  ovaries  had  their 
usual,  well-known  structure — ^multilocular  tubes  containing  nu^ 
cleated  cells  which  are  probably  the  undeveloped  germs;  tbfe 
bud-like  processes,  on  the  other  hand,  consisted  of  a  row  of  celt 
masses,  oval  and  connected  by  a  kind  of  peduncle,  as  described 
in  detail  in  the  preceding  paper.  These  wide  differences  hav^, 
more  than  ever,  persuaded  me  of  the  mcn^hological  dissimilarity 
of  these  two  kinds  of  reproclucing  parts  in  this  ammal.  It  seemis 
to  me  then  that  the  real  intrinsic  difference  between  an  ovum 
and  a  bud  lies  as  deep  as  the  conditionii  of  sex  itself,  notwith- 
standing the  latter  often  has,  as  in  the  present  case,  for  instance^ 
some  of  the  morphological  characteristics  of  the  former. 

The  appearance  of  sexless,  gemmiparous  individuals  in  the 
terminal  brood  would  seem  to  indicate,  moreover,  that  the  con- 
ditions which  determine  the  appearance  of  individuals  UJsuaOy 
exclusively  male  and  female,  are  not,  perhaps,  referable  to  the 
fact  of  this  being  the  last  brood,  but  rather  to  relations  of  warmth 
and  nutrition.  This  view  is  rendered  more  probable  by  the  feet 
of  the  variation  in  the  number  of  broods  between  the  first  and 
last,  observed  in  the  same  species  in  different  years— ranging 
between  seven,  nine,  eleven  or  more.  Moreover,  Kyb»,  as  quoted 
already  in  the  preceding  paper,  by  nursing  continually  in  a  w^m 
room  a  collection  of  Aphis  dianthi,  keeping  abo^  them  a  sum- 
mer temperature,  succeeded  in  continuing  uninterruptedly  the 
series  of  sexless  or  gemmiparous  individuals  for  four  years.  There 
are  many  other  facts  in  insect  life  that  indicate  in  like  manner 
some  direct  relation  between  temperature  and  nutriment,  and 
definite  sexual  development.  The  subject  is  as  important  as  it 
is  interesting  in  physiology,  and  these  very  animals  will,  perhaps, 
subserve  the  successful  studyof  the  primary  morphological  con- 
ditions of  sex. 
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VIIL-»-0»  the  true  position  of  the  Canaiiferoue  Structure  in  the 
Shell  of  Foml  Alveolina  (lyOrhiffny).  By  H.  J.  Cartbr,  Esq.^ 
Assistaat  Surgecui^  Bombay  Establishment. 

[With  a  PUte.] 

In  tbe  descriptiou  of  Alveolina  mdoy  given  at  p.  170.  vol.  i^i.  of 
this  Jour^ial^  I  have  stated^  that  the  '^  transverse  parallel  ridges  ^^ 
seen  on  the  outside  of  the  fossil  correspond  to  the  ^Mivisions/^ 
or  rather  partitions^  in  the  interior  of  the  chambers.  D^Orbigny 
also  has  stated,  that  the  chambers  in  Alveolina  are  "  dividcdi 
into  a  great  number  of  capillary  cavities  by  partitions  longitudinal 
to  the  enroulement ''  (Foss.  Foram.  du  Bassin  Tert.  de  Vienne, 
p.  14i3) ;  and  so  most  people  would  think,  judging  from  the  ex- 
ternal appearance  of  the  shell ;  but  when  the  interior  is  examined 
by  a  sectioti'made  through  the  longitudinal  axis  (PL  III,  B.  fig.  3), 
then  these  divisions  and  this  canaliferous  or  capillary  structure 
are  seen  to  be  confined  to  the  external  walls  of  the  chambers^  and 
to  be  completely  excluded  from  their  interior. 

The  oversight  has  arisen  from  the  last  whorls  of  the  shell 
being  in  such  close  approximation  with  each  other^  that  there 
seems  in  most  instances  to  be  no  space  for  the  chambers  left  be- 
tween them^  and  hence  the  appearance  of  the  openings  of  the 
capillary  canals  along  the  free  border  of  the  last*formed  segment 
jQpuld  hardly  be  inferred  to  lead  to  anything  but  the  chambers 
themselves;  while  the  intervals  between  the  transverse  ridge^, 
too,  would  also  lead  to  the  inference  that  the  latter  were  so 
many  partitions  dividing  the  chambers  into  as  many  cavities 
arranged  longitudinally  with  respect  to  the  direction  or  enrotUe- 
ment  of  the. shell  (figs.  3,  4). 

It  was  only  a  few  weeks  since,  however  (although  I  had  fre- 
quently seen  and  even  sketched  it),  that  I  ^recognized  the  true 
position  of  this  canaliferous  structure^  when  cursorily  examining 
some  specimens  of  Alveolina.  which  had  been  presented  to  the 
Asiatic  Society  of  Bombay  by  Dr.  Leith,  and  I  was  instantly 
struck  with  its  analogy  in  position  and  nature  to  the  reticular 
canaliferous  structure  in  the  spicular  or  marginal  cord  of  Qper- 
cuUna  Arabica  (PL  IV.  vol.  x.). 

The  canals  are  about  l-400th  of  an  inch  square,  and  the 
partitions  which  separate  them  about  a  third  of  this  breadth 
(fig.  S  b)y  sometimes  much  thinner.  They  appear  to  open  by  a 
single  row  of  apertures  in  the  free  edge  of  the  last-formed  seg- 
ment of  the  shell,  and  from  thence  to  be  continued  into  the  very 
centre,  following  the  spire  and  being  confined  to  the  walls  of  the 
shell  the  whole  way.     On  their  course  they  dip  inwards  as  they 

7* 


100    Ux.  H .  J.  (Vter  on  tM  Strwime  ^  ik»  SMl*^  Atveptiaa* 

cross  the  groove8>  whiofaj  like  those  on  the  Bttrface  of  a  meldn, 
divide  the  aegments  imd  ofibviiig  a  triimgiibi]^  space  are  filled  tip . 
by  oortespbttding  portions  of  the  riieH  in  the  form  of  ribti(fig!.  !«)• 
1%Lro«gh  each  rib  also  there  is  a  trittngularcahtl  {figv4^&5'«()> 
which  extends  to  either  ^lewity  of  thefoBsil^  wh«te  agakirii^. 
my  hate  commiuiiei.ted  with  the  esctwior  hy  a  fenomi  or.w. 
bilioal  hole  iapparently  in  the  latter  (%«  8<<z)^    Behind  aiadrdm 
internal  to  the  triangular  dinal  there  appears  to  'have  been 
a^>ther  longitiidiiial  channel  of  cOmmiinicatioKi^  foinned  by  > 
deficiency  m  the  partitions  of  the  catliU  at  this  part  (fig«>4  e  & 
5  b).    AltfaoQgh  the  pwrtilooBs  genbitally  appear  to  have,  beeii 
d^ikiinuous  under  the  ribi9>  yet  in  many  instanees  they  saetnrt^ 
altematf^  or  nearly  so»  with  the  intersfmees  or  eanala  in  the  adi* 
joining  segments.     Whether  thete  was  any  communioaliont]^ 
tween  the  canal«  and  the  chambers  (fig.  3^)  future  investigatiaii- 
niust determine;  at  present  there  appears  to  be  no  other  (mtlet. 
for  them ;  and  if  thi»  be  the  ca6e<  with  Al^olina,  it  .may  also  b#. 
the  csae  in  many  other  forms  of  Foramixiifefa.    Of  what^;i«se: 
thbii;ca2i  thechambiers  be?  - 

:  Alithogb^IihaTe  inekitioned  holes^.ohannelsi  e^mikj  and  caniy. 
tiesjia  tihis  foisii^  yet  in  reali^  tbfsce  is  no  smch  thing  ;*  biit  iroi&i 
their  bailing  been  tiled  .with  tonsparent  ealc-^spar  lAiey  ,lm 
easiiy  recognised^  in  oolttradistinetion  to  the  white  amorphous 
carbonate  of  lime  which  has^  replaced  the  shdl  itself. 

The  specimens  of  AlveoUna  in  which  I  first  noticed  the  po^ir 
tion  of  thia  catudiferoua  structure  w^i^  aa  befoire  stated^  pre- 
sented tQ  the  :Asiafae  Society  by  Dr«  Leitbi  who  :broke  off  the 
pottiona  of  limestone  eontaining  them  from  rocka  in  the  B9I9U 
Sass^  between  the  towna  of  Dadur  and  Quetti.  ,   > 

They  are  associated,  as  in  Scinde  and  Arabia,  with  papyra^ 
ceous  Orbitolites  {Cyclolina,  D^Orbig.),  and  the  white  compact 
limestone  contaimng  them  te  that  wlbjch  iiT  thilsi  part  of  the  world 
is  generally  called  "nummulitic;^*.  but  in  only  one  or  two  in- 
stances have  I  seen  AlveoUna  mixed  with  Nummulites,  and  then 
only  very  sparsely  seatteped  thronghoot  the  mass,  l^ongh  it  is 
quite  possible  that  the  opposite  may  be  the  case,  for  they  must 
be  close  together.  Tie  easiness,  nowever,  bf  mistaking  Orbi- 
tolites  for  IsummuUteSj  in  the  rock,  and  the  occurrence  of  Cyclo- 
Ima  and  AlveoUna  together  in  great  abundance  in  the  white  com^ 
pfact  limestone  of  the  south-east  coast  of  Arabia  (which  I  take  to 
be  the  same  ds  that  of  Scinde  and  the  Bdan  Pass)  far  below  the 
position  of  the  NummuUteSy  together  with  the  existence  of  these, 
two  fossils  in  the  Chalk  of  Europe  (B^Orbigny),  induces  me  Co 
think,  that  much  of  the  white  limestone  in  the  East  is  called 
"  nummulitic/^  which  will  hereafter  be  found  to  be  an  equivalent 
of  the  Chalk. 
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I  have  also  lately  been  so  fort«mate  as  to  dbtun  a  view  of  the 
cqUs'  in  Hie  ee&tre  of  one  of  these  papyraeeetis  OrbiioHtea  {Cyclo* 
Una,  D'Orbig.)*^the  doubly  ooneave  speeies-^^aad  I  find  that 
Uieyaie  arranged  in  concentric  drcles  there^  though  apparently 
not  more  than  one  deep.  The  greatest  eat*e  tberdTore  is  neoes- 
sainr  in  exposing  them^  for  a  rub  too  much  or  too  little  may 
eatiwer  destroy  them  altogether  or  entirely  fail  to  bring  them 
intdView;  I  mention  l^is^  because  I'had  inferred^  fit)m  the  eob' 
spiral  sirrangdment  of  the  cells  in  Orbitouks  Pru4tii  and  Ot^to*' 
lUe9  Md^ebanea  (Plates  VIL  &;  XVI.  vol  xi.),  that  this  might  be 
the  ease  thrdugfaont  D^Orbign/s  order. C^efo^/^jnw^;  but  on 
actual  examination  «nd  nibsequent  reaction,  i  find  that  aneh 
cainnot  be  the  ease  in  VytMina ;  at  the  same  time,  the  arrange- 
meAt  of  the  cells  baling  jast>like  that  of  the  divisions  on  an 
engine-turned  watch-case,  to  which  Dr.  Carpenter  has  so  aptly 
l&enedtfaetn  in  Orbitdit^s  tmpianAia,  Lam,  (Quart.  Joum.  OeoL 
Sob.  xtA.  vi.  pt.  1;  p.  24),  I  think  this  way  of  describing  them' 
mneh  more  iiltelhgible  than  by  the  use  of  the  term  '*  concentric*^' 
The  cirdes  on  the  incrusted  surface  of  Cychlina  are  evidently 
concentric ;  they<4ire{  in  oontinnous  lines  i  bnt  the  arrangement  of 
the  Udells  beneath  the  crust,  though  still  seen  to  be  eoncentrie' 
under:a  high  microscopic  power,  fails  at  first  to  strike  the  eye  as 
sneh  from  the  greater  prominence  of  the  semi-gyrating  fines, 
which,  flying  off  from  the  centre^  uRist  faithfully  represent  the 
appearance  mentioned. 

I  have  measnred  the  cdils  in  the  specimen  in  which  I  observed 
this  arrangement  most  satisfactorily,  and  find  that  those-  of  the 
centre  are  much  smaller  than  those  of  die  cifcttrnferimee;  the: 
former  are  l-380tfa  of  an  inch,  and^the  latter  l-t683rtl  of  an 
inch  i»  diameten  -  ,    i        ,      '    >.     /     « 
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fig,  1.  Melcfnites  sphtsroitlea  (Lam.),  Miagnifled  ibur 'ditonctew t  a,  ribs'; 
'     '     •  &,  aegments. 

Fig,  ^.  Bxtratttity  ^  the  tsme^ mspEififl^  ftmr  <H«n»etflirs :  fti  oential/  fprsr* 
'    .  ,r     men <or  umbilicgl, hola.      ,        ;  «     •  > 
FuL.,^  Lcni^tuclinjj  section  qf  the  same  through  the  centre,  p-eatty  but 
,     \   proportionally  magnified  :'  d,  a"  clianlbets ;  6/ckh'a!^  and  partf- 
'  •-     ttoiirf  lb  the  widl  of  the  AeH:   ^  ■  '   "   '    -  ^' ^         ■  *   •    ■  •  ^^ 

PigiAi  Trsntvcijie'fieetionrof  the  tame  thBoagh^tbe'JDciitnirs^jbaB^SDB^^'v 
.      ,        iiifi04»^c..;  c^ppiral  wall  pf  th^sh^H^  ii^  ^a^lfur.  qjii|ai^^; 
.,.     ^.,  .the  nb ;  c,  free,^)fiee  or  channel  heliind  ^d  internfd  to  the, rib  j. 
a,  (^,  (l|,  chambers ;  e,"  c,  septa. 
%.'  61  Magii^ed  view  of  a  portion  of  the  wall  of  the  sh^l,  to  show— a,  tri- 
'    -nnsdi&r  canal  of  rib ;  &,  free  sj^ce  or  channel  behind  and  intemsl 
to  It ;.  e,  o»  partitioiis  of  canaliferoufi  sttncHire. 

Bombay,  14th  April,  1854. 
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IX. — Notice  of  some  new  species  of  British  NudibranMaia. 
By  Joshua  Albbr  and  Axbant  Hancock. 

Sbvbral  new  species  of  Nudibranchiate  Mollasea  have  occiitred 
to  us  during  the  last  two  or  three  years,  descriptions  of  which 
we  had  hoped  before  this  to  have  published  elsewhere.  Unavoid- 
able circumstances  have  delayed  the  publication ;  and  as  some  of 
the  species  are  the  discoveries  of  friends,  who  have  kindly  pktced 
them  in  our  hands  for  description,  we  consider  it  due  to  them  as 
well  as  to  ourselves  not  to  delay  any  longer  the  announcement 
of  these  acquisitions  to  the  Bntish  fauna,  son^  of  which  are  of 
considerable  interest. 

Doris  Zstlandica. 

White :  cloak  with  large,  soft,  conical,  pointed,  unequal  tuber- 
cles :  dorsal  tentacles  linear  :  oral  tentacles  tubercular :  brancHisil 
plumes  6,  bipinnate,  retractile  within  a  cavity.  Length  -j^ths 
of  an  inch. 

A  single  specimen  of  this  new  Doris  was  found  in  Shetland  by 
Mr.  Barle^  in  1849.  It  differs  from  all  the  other  British  species 
with  retractile  tentacles  in  the  form  of  the  tubercles ;  but  the 
most  retnarkable  difference  is  in  the  character  of  the  tongue, 
which  is  covered  with  long,  linear,  subclavate  spines,  denticu- 
lated on  the  inner  margin. 

DOBIS  MILLEGRANA. 

Yellow  or  orange  ? :  cloak  covered  with  minute  granular  tuber- 
cles :  oral  tentacles  linear :  branchial  plumes  6,  bipinnate^  reinrac- 
tile  within  a  cavity.     Length  1^  inch. 

Two  specimens  of  this  Doris,  which  we  do  not  find  before  de- 
scribed, are  preserved  in  Dr.  Leadi^s  collection  in  the  British. 
Museum.  They  were  sent  from  Torbay  by  Mrs.  GriffiUis.  Hie 
species  comes  nearest  to  D.  Johnstoni  in  the  character  of  the 
tubercles,  but  differs  from  it  in  having  only  six  plumes,  which 
do  not  form  a  distinct  cup.  The  tongue  resembles  a  good  deal 
that  of  D.  titAerculata,  having  stout,  smooth  spines ;  but  in  this 
species  five  or  six  of  l^e  extreme  lateral  spines  are  minutely  pec- 
tinated, which  is  not  the  case  in  D,  tubercuiata,  nor  in  D,  John^ 
stoniy  though  in  the  latter  the  spines  are  also  of  two  kinds*  We 
have  been  aware  of  the  existence  of  these  specimens  in  the  Bri- 
tish Museum  for  several  years,  but  hoped  before  this  to  have 
met  with  the  species  in  a  living  state.  Having  failed  in  doing 
so.  Dr.  Gray  has  liberally  allowed  us  to  examine  and  describe  it 
from  the  spirit  specimens.  There  can  be  no  doubt  of  its  distinct- 
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ness  from  D.  tuberctdata,  with  which  it  had  been  confounded  by 
Dr.  Leaeh. 

DOBIS  PROXIMA. 

Ocange<-yellow :  cloak  with  stout  elliptical  tubercles :  dorsal 
tentacles  subclavate :  head  furnished  with  a  broad  veil :  no  oral 
teaataclea :  branchial  plumes  llj  simply  pinnatCj  non-retractile. 
Length  ^  asx  inch. 

This  species  has  been  sent  us  by  Mr.  Price  of  Birkenhead^ 
where  it  occurs  not  unfrequently  witmn  tide-marks^  in  the  spring. 
It  bears  great  resemblance  to  Doris  aspera,  of  which  we  at  first 
thought  it  might  be  a  variety.  A  qareful  inspection,  however^ 
shows  some  points  of  difference ;  more  especially  in  the  shape  of 
the  tubercles^  which  are  elliptical  and  obtusely  pointed  in  this 
species^  while  in  Z).  aspera  they  are  rounded  and  flattish.  An 
examination  of  the  tongue  has  set  the  matter  at  rest^  as  it  is 
decidedly  different  from  that  of  D.  aspera. 

Thecacera  cafitata. 

White,  freckled  with  greenish  brown:  tentacles  retractile 
within  cavities :  veil  with  two  to  four  orange  tubercles  on  eaeh 
side,  and  a  row  of  orange  tuberdes  between  the  tentaeles :  bran- 
chial plumes  7 J  pinnate,  tipped  with  orange :  a  stout  branehial 
lobe  on  each  side  also  tipped  with  orange.     Length  ^  inch. 

Dredged  at  St.  Ives,  Cornwall,  by  Mr.  Barke,  to  whom  we 
are  indebted  for  specimens  in  spirits. 

Idalia  ELEOANs,  Leuckart. 

Bose-coloured,  freckled ;  the  processes  orange-yellow :  anterior 
filaments  2  (one  near  the  base  of  each  tentacle):  lateral  filaments 
numei^us,  irregular,  the  posterior  ones  obtuse,  lobular :  dorsal 
filaments  5,  three  on  the  median  hue  and  two  sublateral :  bran- 
chial p]umes  18  (the  anterior  and  posterior  ones  bifid) :  foot  mar- 
gined with  yellow.     Length  1^  inch. 

We  obtained  specimens  of  this  beautiful  Idalia  by  dredging  off 
Guernsey  last  summer.  A  species  described  in  the  Catalogue  of 
the  MoUuscaof  Northumberland  and  Durham,  which  we  referred 
with  doubt  to  /.  eUgariSy  we  now  propose  to  call  /.  Leachii.  A 
specimen  of  the  latter  is  preserved  in  Dr.  Leach's  collection  in 
l&e  British  Museum. 

Idalia  pulchella. 

Body  freckled  with  pale  lilac :  tentacles  subclavate :  anterior 

^laments  4,  set  on  an  expanded  pallial  ridge :  lateral  filaments  5 

or  6  on  each  side,  the  last  large  and  bifid :  branchial  plumes  1 1 


104         On  some  new  species  of  British  NttAibHtnthiaia. 

(the  anterior  one  bifid)^  ratifaer  small,  diminishing  posteriorly. 
Length  -i^ths  of  an  indi. 

This  pretty  sp^es  was  dxedged  by  Mr-  Barlee  at  St.  lyes  in 
the  summer  of  1S53, 

T&ITONIA  ALBA. 

Transparent  white,  with  opake-white  transverse  marji^ings; 
rather  d^pr^ssed,  smooth  or  very  faintly  tnberculatGd :  iHranchise 
imperfec^tly  bipihni^e,  4  or  5  on  each  side,  'with  intermediaite 
smaller  otaes,  set  on  an  expanded  and  waved  psdhal  margin :  veil 
bilobed,  with  irregtilar  digitations.     Length  |  inch* 

The  character  of  the  tongue  has  again  come  to  our  aid  in  di- 
stinguishing this  speeies  from  the  young  of  T,  Hombergit,  to 
which  it  bears  great  resemblance.  In  this  species  the  lingual 
spines  have;  slenaqr  lateral  denticles,  while  those  of  T.  Homberpi 
are  quite  smooth.  It  occurs  occasionally  along  with  7i  pkbeia, 
on  masses  otAlcj/onium  digitatum  brought  in  on  the  fishing  fines, 
at  Cullercoats,  Northumberland. 

EOLIS  CABNEA. 

Flesh-col0ured>  slender:  braiiehife  linear-<conicaI,  rose-coloured, 
set  in  seven  i^ustera:  tentadea  rather  tc»ig,  of  equal  length,  the 
dorsal  pair  dark  olive^brown^  paler  above :  oral  pair  whitish : 
anterior  angles  of  the  foot  much  produced.     Length  ^  an  inch. 

A  single  specimen  was  dredged  by  Mrs.  Wyatt  <^  Torquay  in 
Salcombe  JBay  some  years  ago.  We  have  not  met  with  it  in  a 
living  st^te.  The  dentition  of  the  tongue,  as  well  as  the  cha- 
racter and  arrangement  of  the  branchial  papilhe,  show  a  relation- 
ship between  this  species  and  E,  alba, 

EOLIS  OLAUCOIDES. 

White,  depressed  :  head  small :  tentacles  small^ '  smooth  : 
branchiae  linear,  white,  with  yellowish  tips,  and  a  nainrgw,  pale 
fulvous  central  gland,  set  in  11  pedunculated  dust^s:  foot 
broad,  with  the  anterior  angles  acute,  short.     Length  ^  an.  inch. 

Under  stones  near  low-water  mark  on  the  Isle  of  Herm  near 
Guernsey*  This  very  curious  Eolis  shows,  in  most  of  it^  cha- 
racters, an  approach  to  the  genus  Glaucus.  One  specimen  only 
was  found. 

Eolis  pustulata. 

White,  pellucid :  branchiae  long,  linear,  obtuse,  yeUowish 
orange,  granulated  with  white,  set  in  9  or  10  rows :  tentacles 
shortish :  anterior  angles  of  the  foot  rounded.     Length  \  ineh. 

We  obtained  two  examples  of  this  new  species  from  thefiahing 
boats  at  Cullercoats.  The  granular  character  of  the  paj^illse 
distinguishes  it  from  every  other  British  species. 


Mil*  £!»  h^  hnywiA  m  i/n ,  Ormiholofiy  qf.  Ceyhn.        IQ5 

Yellowisli  white^  with  a  few  black  spotft  od  the  baek :  teti- 
taclek  shortisb^  approsrimatin^ :  oral  lobes  indisttncti  imitcd  into  a 
semicircular  veil :  branchiae  nearly  linear^  very  pale  orange,  set  in 
4  or  5  rows  on  each  side^  two  papillse  in  each  row.  Length  y|f th 
trfim  inch. 

*     A  iSpecimeiiof  this  minute  mecieS)  discovered  bv  Mr.  Price  on 
tbe^ora^aiBirkenliead,  icas  kittdly  sient  us  by  that  gwtleman 
'  in  the-jipnng  of  this  year.    It  differs  from  the  (^her  Britiah  spe- 
cies in  having  a  double  series  of  papiUie  at  the.  sides* 

•  V       •  AnTIOFA  BY^UNA, 

Pelk^cid,  yellowish  J  with  brown  markings  down  the  middle  of 
the  ba^k:. branchiae  elliptical,  tuberculated,  hyaline,  with  the 
,  central  vessel  fulvous :  dorsal  tentacles  obtuse,  obscurely  lami- 
nated, united  by  a  crest :  oral  tentacles  united  by  a  narrow  veil. 
Length  -nrths  of  an  inch. 

We  are  indebted  for  our  knowledge  of  this  species  to  Mr.  Byer- 
Ij^y  of  Upton^  Birkenhead,  who  dredged  it  near  Hilbro  Island  at 
the  mouth  of  the  ]>ee  in  18Si.  In  many  of  its  characters  it 
comes  very  near  to  Proctonotui  muenmiferui,  but  the  laminated 
crest  shows  it  tp  belong  tP  the  genus  Antiopa* 


i»»»«i<'»»  I   III  ^»i'»'^  1  *    »««»f'>i 


X. — Note$  on  the  Ornithology  of  Ceylon^  collected  during  an 
dght  year^  residence  in  the  Island.  By  Edoah  Lxtopold 
Layard,  P.Z.S.,  C.M.E.S.  &c. 

[Continued  from  p.  64.] 

.219.  GALLOFBAnix  bicalcabatus.     Aban-cwcula,  Cing. 

This  speoies,  known  to  Eun^peans  under  the  various  denomi- 
nations of  "  Spur  Powl,^'  "  Double-spurred  Partcidgje/^  and 
''  Kandy  ¥$xtAdge/'  is  an  inhidbitant  of  the  central^  southern, 
find  s^uth-westem  provinces^  It  delights  in  d^p-tangled 
brakes,  and  thick  masses  of  Canes  on  the  sides  of  gentle  declivi- 
ties; these  it' finds  abundantly  iu  the  localities  above  cited, 
while  in  the  northern  and  eastern  provinces  the  sandy  soil  and 
open  jungles  offer  no  congenial  home  to  a  bird  of  its  shy  and 
itliniig  hisbits.  Even  in  localities  where  it  does  occur,  it  is 
more  ofStan  heard  than  seen ;  for  so  extreme  is  its  wariness,  that 
it.  rarely  falls  before  the  gun  even  of  the  native  hunter,  who 
eieeps  about  unclad,  and  noiselessly  as  the  denizens  of  the  forest. 
It  is  trapped  by  means  of  nooses  and  other  snares  placed  in  its 
path,  for  its  £esh  is  highly  valued  by  the  natives.     I  think  it 
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decidedly  8t:^)erior  in  flavour  to  any  other  game  which  I  (tasted 
in  Ceylon ;  it  ate  and  looked  much  like  grouse* 

It  is  most  active  during  morning  and  evenin^ji  roaming  in 
small  parties  amid  the  open  glades,  or  bare  towermg  trunks  of 
the  ^^  Mookalane,^^  but  on  the  least  alarm  seeking  safety  in  the 
most  impenetrable  underwood ;  after  remaining  some  time  .con- 
cealed, if  nothing  occurs  to  excite  their  fears,  a  cock-bird, 
bolder  than  the  rest,  will  utter  a  few  low  notes,  not  unlike  tl^ 
plaintive  cry  of  a  turkey  poult;  if  this  is  answered  from  a  di- 
stance, or  the  birds  are  reassured  by  the  total  silence,  the  call  is 
changed  to  a  loud  piping  whistle,  of  which  the  following  stave 
gives  the  nearest  representation  1  can  devise : — 


8^*^  •    •    •         ...         ...      ^*    •    • 


i 


ere 


seen 


do. 


and  the  birds  once  more  sally  out  from  their  concealment.  I 
am  convinced  that,  like  the  Virginian  quail,  these  birds  possess 
the  power  of  ventriloquism  in  a  great  degree.  I  have  often 
listened  to  those  in  my  aviary,  and  could  have  declared  that  the 
calls  proceeded  from  every  part  of  the  garden  save  that  in  which 
the  performers  were  located.  They  do  not  thrive  well  in  confine- 
ment, but  exhibit  the  same  wild  and  suspicious  demeanour, 
always  hiding  behind  their  feeding- troughs,  or  herding  in  cornc^rs. 
If  any  object  approaches  too  closely  and  alarms  them,  they  rise 
suddenly  from  the  ground  with  a  violent  spring,  and  unless  the 
roof  is  placed  at  a  considerable  altitude,  dash  their  heads  against 
it  and  fall  lifeless  to  the  ground. 

They  fly  with  great  rapidity,  but  prefer  to  take  refuge  in  con- 
cealment rather  than  maintain  a  lengthened  flight.  One  which 
escaped  from  a  basket  in  my  house  flew  up  to  the  roof  and 
through  the  ventilating  holes,  but  instead  of  continuing  on  the 
wing  at  the  elevation  it  had  attained,  it  dropped  instantly  into  a 
small  copse,  out  of  which  it  was  hunted  with  much  difficulty, 
when  it  darted  through  an  open  door  into  my  kitchen  and  con- 
cealed itself  behind  a  box. 

The  males  are  very  pugiUstic,  and  in  their  manner  of  fighting 
reminded  me  of  the  game  cock,  depressing  and  elevating  the 
head,  imitating  each  other's  actions,  &c.  &c. 

Of  its  nidification  nothing  is  known. 

The  wretched  figure  of  a  "  Rail,'*  in  '  Brown's  Illustrations,'  is, 
I  am  certain,  meant  for  a  female  of  this  species ;  Mr.  Strickland 
agreed  with  me  in  thus  thinking. 
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d20;  FftA*r9o<SLiNir8    PoNviCBBiANUBy   Gmdi.     Cowdariy    MaL 
Oussa-watuay  Ging. 

Not  uncommon  on  sandy  soils  dotted  with  jungle^  sach  as  ex- 
tends from  Chilaw  northward  round  to  Tangalle ;  in  the  interior 
and  about  Colombo  it  is  npt  found.  In  the  northern  province 
it  is  very  abundant^  and  flourishes  well  on  the  islands  in  the 
Jaftia  estuary^  on  which  I  have  frequently  had  excellent  sport. 
They  frequent  the  branches  of  thick  trees  or  bushes^  and  perch 
very  readily.  They  breed  twice  a  year,  in  August  and  December 
(at  least  I  have  taken  fresh  eggs  m  both  these  months),  laying 
from  eight  to  sixteen  eggs.  Axis  15  lines,  diam.  12  lines.  In 
shape  like  those  of  the  European  bird,  but  more  yellow  in 
colour,  iu  a  hollow  in  the  bottom  of  a  bush  or  tuft  of  grass, 
making  liStle  or  no  nest. 

221.  PfiRBicuLA  ▲&oooNDAH»  Sykcs. 

I  have  only  seen  one  pair  of  these  elegant  little  partridges ; 
they  were  caught  alive  at  Cotta,  near  Colombo.  I  have  an  e^^ 
which  can  only  belong  to  this  bird,  also  found  in  the  same  loca- 
lity. Axis  12  lines^  diam.  9  lines.  It  precisely  resembles  a 
diminutive  partridge  egg. 

222.  CoTURNix  Chinensis,  Linn.     Wenella-wattia,  Cing. 

.  Thifi  small  and  elegantly  coloured  Quail  is  rather  common  in 
the  grass  and  paddy  fields  in. the  neighbourhood  of  Galle  and 
Matura;  elsewhere  I  have  not  met  with  it,  save  once  in  the 
Pasdoom  corle.  It  flies  together  in  coveys  of  ten  or  fourteen, 
and  from  its  diminutive  size  and  rapid  motion  is  hard  to 
shoot ;  when  once  shot  at,  it  is  very  difficult  to  flush  again, 
skulking  among  the  tufts  of  grass,  and  suffering  itself  to  be 
caught  by  the  hand.  I  tried  to  keep  them  in  confinement,  but 
they  appear  of  untameable  nature^  and  on  the  least  alarm 
spring  upwards  with  such  force  as  to  dash  their  heads  in  pieces 
agunst  tJie  roof  of  their  cage. 

223.  TuRNix  ocELLATUs,  Scop.,  var.  Taigoor,  Sykes.     JVatua, 
Cing.     Cddey,  Mai. 

Common  in  the  south ;  the  variety  which  Mr.  Blyth  desig- 
nates as  T.  Bejiffolensisis  abundant  in  the  north,  to  the  exclusion 
of  the  other.  There  does  not  appear  to  be  any  difference  in  the 
eggs,  which  are  oblong-ovate,  of  a  yellowish  green  colour,  closely 
mottled  with  blackish  spots,  which  grow  larger  towards  the  ob- 
tuse end,  in  some  instances  running  into  each  other.  Axis  11 
hues,  diam.  8  lines.  The  nest,  if  nest  it  can  be  called,  is  com- 
posed of  a  few  bents  of  grass  dropped  into  a  depression  in  the 
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ground^  oftbn  only  the  footpnnt  of  a  biillod[4.    i  hiow -foisad^ 
the  eggs  from  February  to  Augus^  and  ekjuaMy  fceahi      :  ) 

Dr.  Kelaart  includes  Cotumix  Coromandelica,  Gmel.^  in  his 
list,  sed  rum  vidi,  .    \ 

224*  EsA£Us  Bj:cuRViK08T&^s^  Guv.    Maml'jKrandi  m^,  Mog^l- 
KanatifMel.;  Mi,  Hare-eyed,-  .    ,. 

A  raridi  and  wary  bird,  frequenting  the  open  itniddy  plakia  of  ^ 
Mantotte  on  the  western  coast,  ocoasionally  fbund  about  Ft* 
Pedro,  and  I  saw  a  specimen  or  two  at  Hambantotte.  I  tiidnk 
it  is  migratonr^  appearing  in  Pecember.  I  have  seen  them 
coming  from  the  seaward  in  that  month.  Its  eggs,  two  in  num- 
ber, are  deposited  on  the  bare  ground  in  a  small  hollow ;  they 
are  of  a  pale  nanteen  colour,  thickly  covered  with  bumt-umber- 
coloured  blotches,  largest  and  closest  at  the  obtuse  end.  Axis 
2  indies^  diam.  1  in,  4  lines. 

'I 

225,  (EojCNEMUs  CREPITANS,  Tcmm. 

Much  more  frequent  and  generally  distributed  than  the  pre- 
ceding species.     It  is  found  also  in  nocks  of  fifteen  or  twenty, 
whereas  the  former  is  a  solitary  bird^  at  most  only  foiind  \n' 
pairs. 

226.  CtTEsoRitrs  CoBOMANDELictrs,  Gmel. 

Found  occasionally  on  the  Wally  plains  during  the  month  of 
April.  Br.  Kelaart  includes  Ohreola  orientatts,  LeiU;h,  sf^  nm 
vidi,  :    .   >. 

•  -  ,  *  ,      .  I  , 

227.  Sarcjophoiuts  bilobus,  Gmel.     Kiretla^  Ci^^.  [,  JiU^ty^^ 
Mai.     FcriSMir^  Ptttcjbi. .    5R?f^,  Port.       .  ,    jh.i/; 

'  This  and  the  sudeeeding  species  are  abtrndtttl-ail  over  th!e^ 
island  id  the  ncnghbbicrhood  cdT  water;  and-  wi&  thdr  -loud  m.^^' 
tiring  cries,  whiSi  have  been  likened  to  the  wor^%  **Didhe  da 
it  ?^'  and  ^  It^s  a  pity  to  dait,^^arfc>{thd  plague*  of  the  fepoitrtMafl. 

:Dhe  tank^boQt^  iir  partieiilar,  <w]&le  «teaiKiig  along  iti  th^-' 
siknbe^'  the  nr^  to  i^ine^ i^daded ' pool,  where  bekno^s  he* 
sliktt^  pi:iobably<fi£id^i^  i^kvor-^'tearv^  is  startled*  by  t^e  shrill  cl»y> 
of>tliis  ev€9r^]^laait  bird,  as'iti^ringg'from  almost  Under  his  feet 
and  niakes  the  night  air  ring  atgainy  while  for' and  «eaf  thit»  cry  is^ 
re-jeehoed,  tillex^i^^^inld  animdlwitfaiii  hea¥iiigvi«  on  th^  atert;'^ 
roused  by  its  well-fcnown  warning  voice.  '      •      •'     ..       .   .     < 

The  nest  is  mei^ly  a-  faoflow  €rt:i»nped  in  the  earth  by  the  did  « 
biMs>  attd'tbe  eggs>  from  three  to  five  ixi  »iiihber>  we%h  Siiiss^' 
Axis'l  in.  6  lines ;  diam.  1  in.  BlineA.     Their  colotir  is  a  rich' 
nankeen,  pientifiilly  ^tt^d  with  rather  forge 'bloitefaes,  ^6me  of 
which  are  idark  brown,  othei^s  giiBiyy  of  a^dfeeper  or  pater«httde'{' 
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these  merkings  aite  thiokest  at  the  obtuse  end.     The  shape  is 
similar  to  thfim  of  the  lap  wing. 

228.  LoBiYANELLus  GoENSi^^  Gmcl.  Kibulla,  Cij^g,  Alcaty, 
Mai. 

In  habits  this  inpecies  so  nearly  resembles  the  last^  that  nothing 
more  need  be  said  upon  it.  Its  eggs  are  rather  larger^  having 
an  am  bf  1  inch  9  lines^  and  a  diam.  of  14  lines ;  tiK  markings 
ar0  similar  in  colour^  bat  smaller  and  more  thickly  and  generally 
spread. 

♦ 

229.  CHARADBiusViBGiNicus^Bech.  Rana^waiua^Cixig.  Cotan, 
Mai.  Sneppy,  Port,  Chnipe,  Dutch.  The  Dutch  and 
Portuguese  names  are  applied  indiscriminately  to  all  the 
lesser  waders*     Golden  Plov^  of  European  sportsmen. 

A  bird  of  passage^  appearing  in  September  with  the  rains  \  it 
frequents  ploughed  lands  in  search  of  worms  and  grubs  of  all 
kinds^  and  is  not  at  all  rare,  particularly  in  the  northern  province. 

230.  H1ATICUI4A.  LesohbnaultiIi  Less. 
%yn.  GharaiHu9  ncj(£n^2to»£ayth,  Ann*  &Mag*  Nati  Hist.1833. 

231 .  HiAXicui.4  Cano'iana,  liath. 

and 

2^2^  UiATiGVtA  Fbiufpika^  Scop.  Ola^imiua,  Cing.  This 
name  is  common  to  most  of  the  waders. 

The  mud  plains  of  Mantotte  and  Bangalle  on  the  western  coast, 
the  shores  apd  inlets  of  the  Jaffna  estuai^y,  extending  as  far  as 
Mulletivoe  on  the  eastern  coast,  and  the  salt  pans  of  Hamban- 
totte  on  the  sooth  of  the  island,  afford  vast  feeding-plaoes  for 
myjriaiU  of  the  lesser  waders,  who  fly  aboiit  in  flocks  of  tens,  or 
tens  of  himdreds,  over  the  creeks  of  brackish  water  which 
meaasMi^  through  the  naked  and  inhospitable  wastes*  Nor  must 
the  nume,rous  marshy  mangrove-covered  islands,  formed  by  the 
silt  which  accumulates  at  the  mouths  oi  the  rivers;  be  forgotten, 
nor  the  ree<ity  margins  of  the  tanks  and  lakes  be  overlooked, 
white  eniunerating  ^  resorts  of  the  Charadrinde,  Totamna,  and 
Tiif^^hue.  Their  piping  cries  mingle  equally  with  the  roar  of  the 
surf  as  it  thunders  over  the  ooral-reef  or  sandy  beach,  with  the 
moaning  of  the  wind  among  the  trees  which  surround  the  lonely 
jungle  tank,  and  with  the  voice  of  the  husbandman  as  he  ui^es  his 
toiWqrn  buffaloes  through  the  teeming  mud  of  his  paddy-field. 
To  the  true  lover  of  nature  I  know  no  sounds  more  pleasing  than 
the  wild. cries  of  the  sea  birds  whidi  blend  harmoniously  with 
the  rougher  voices  of  her  elements ;  to  myself  they  impart  feel- 
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ings  of  the  most  intense  pleadnre^  feelings  oi  exviUiition,  wlii(di 
make  me  long  to  raise  my  voice  and  about  in  concert  with  tSiose 
of  the  busy  multitudes. 

The  commonest  of  the  three  species  above  enumerated  is  per- 
haps H.  Philippina  ;  they  are  all  birds  of  passage^  frequenting 
different  parts  of  the  island  at  different  seasons^  but  I  never 
heard  of  any  of  them  breeding  with  us. 

233.  Strefsilas  interf&£Sj  L. 

Rare.  I  procured  three  specimens  at  Ft.  Pedro  in«  January  on 
the  coral-reefj  and  Mr.  Brodie  forwarded  me  one  from  Putlam 
which  he  shot  on  the  Calpentyn  lake ;  I  also  saw  one  on  the  rocks 
in  Colombo  harbour  in  March. 

234.  H^MATOFus  osTKALEOus^  Linn. 

Very  rare;  only  one  or  two  specimeiis  seen  in  the  Jaffna 
estuary  in  the  month  of  January. 

236.  Aedea  cineeea^  Linn.     KaUapua^Karawid^hoka  and  /n^ 
dooroo*koka,  Cing. 

Rare:  I  only  procured  one  specimen^  which  I  killed  one 
morning  before  daylight  while  crossing  Wally  plain.  Mr.  Gis- 
borne^s  collector  procured  one  in  the  islana  of  Yalenny  neat 
Jaffna. 

236.  Aedea  fxtrfttrea^  Linn.     Carawal-kokOy  Cing. 

The  '^  Blue  Heron  '^  of  European  sportsmen  is  not  uncommon. 
I  have  shot  it  at  Matura  and  at  Ft.  redro^  and  saw  it  on  mo^ 
of  the  tanks  in  the  central  road.  It  is  rarely  seen  walking  in 
the  flooded  flelds  like  the  White  Herons^  but  keeps  to  b^ds  d 
reeds  along  the  margins  of  rivers  and  tanks. 

237.  Abdea  Asha^  Sykes. 

I  procured  several  specim^s  of  this  bird  from  Valenny,  one 
of  the  islands  of  the  Jaffna  estuary^  and  from  a  lake  near  Ghilaw, 
where  they  bred  in  company  with  others  of  the  same  genus.  I 
also  shot  a  young  bird  pure  white^  except  some  dusky  gray  upon 
the  winglet  and  coverts  of  the  primaries^  and  at  the  base  of  some 
of  the  dorsal  feathers.  Of  this  bird  Mr.  Blyth  writes — ^'  This 
is  an  exceedingly  interesting  specimen^  and  goes  far  to  prove  by 
analogy  the  identity  of  the  white  Herodias  Greyi  with  H.  gu- 
hxm?*  I  shot  this  specimen  on  Colombo  lake.  The  eggs  of  this 
species  are  of  a  pale  blue  colour^  in  shape  a  rounded  oval.  Axis 
1  in.  10  lines^  cUam.  1  in.  5  lines.    The  nest  is  a  huge  8tTU(itare 
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of  6tiek»  placed  in  trees  by  the  water's  side.  Ineubation  goes  on 
in  May  and  June  in  Cbilaw  lake;  eggs  said  to  be  from  four  to 
six  in  number. 

238.  Abdea  alba,  Linn.  Baddadel  koka,  Cing.  Vella-koku, 
Mai, ;  lit.  White  Heron.  Koku  is  the  Malabar  name  for  all 
the  Heron  family.     Gane,  Dutch.     Garses,  Port. 

239.  Ardea  intermedia,  Wagler.  Hotta-kallu-koka,  Cing.; 
lit.  Black-billed  Heron. 

240.  Ardea  garzetta,  Linn.  Sudu^koka,  Cing.;  lit.  White 
Heron. 

241.  Ardea  bubulcus,  Sa^ig.     Gehri-koka,  Cing.;  lit.  Cattle- 
keeper  Heron. 

These  Egrets  are  common  in  nearly  all  parts  of  the  island^ 
except  in  the  hills ;  at  Nuwera  Elia  Dr.  Kelaart  has  not  met 
with  any;  further  down  I  saw  them  sparingly^  but  the  low 
country  is  their  stronghold.  A.  bttbulcus  is  sure  to  be  found  in 
attendance  on  grazing  cattle^  ridding  them  of  their  flies,  ticks, 
&c.,  and  the  animals  seem  well  to  know  their  benefactors,  and 
stand  quietly,  while  the  birds  jump  up  and  peck  their  tormenters 
from  their  flanks  and  belly.  AH  the  species  frequent  open  fields. 
Half-way  between  Tangalle  and  Matura  is  a  large  lake,  which 
an  official  attendance  on  the  Supreme  Court  of  Judicature  for- 
tunately enabled  me  to  visit.  While  the  court  officers  halted 
for  the  heat  of  the  day,  I  set  off  on  horseback  from  the  rest- 
house  and  galloped  to  the  village,  having  sent  forward  my 
"  fidus  Achates,^'  Muttu,  over-night,  with  orders  to  prepare  me 
a^  boat.  This  was  in  waiting  when  I  arrived ;  a  canoe  so  narrow 
that  I  could  not  sit  in  it,  or  rather  on  it  with  my  knees  together. 
To  remedy  this  defect,  Muttu  had  fastened  a  bottomless  chair 
over  it  1  and  had  woven  some  coir  rope  across  the  chasm.  The 
canoe,  the  only  one  to  b^  had,  was  about  12  feet  long,  worm- 
eaten  tfa^ughout,  and  one  end  gone  entirely,  its  place  being 
supplied  with  a  piece  of  fresh  turf,  to  keep  out  the  water!! 
Into  this  I  and  Muttu  and  a  steersman  got,  the  villagers  pushed 
us  off,  and  when  fairly  afloat  I  found  the  top  of  the  gunwale 
about  three  inches  from  the  water,  and  that  my  frail  vessel 
leaked  in  fifty  places.  From  my  elevated  position  I  counted  one, 
two,  three,  a  dozen  alligators,  and  I  anxiously  inquired  of  my 
black,  and  all  but  nude  crew,  if  they  were  of  the  harmless  kind. 
A  shake  of  the  head  and  the  word  "  Alliekimboola  '^  by  no  means 
reassured  me ;  it  meant  they  were  all  man-eaters  !  I  looked  at 
my  boat,  then  at  the  loathsome  reptiles  floating  around  me^  then 
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at  my  boatiigain^  itwottld  Mt  do-^rmmBt.^ve  it  iip»*<^hif(rirt! 
was  too  great;  tbe  lettt  sudden^ <^OHghtksa  move* migbtorenet^ 
ua.    I  tried  the  outrider  wiA  my  foot^  that  was  finta  ;•  Ite- 
nigger  knew  his  safety  ky  there;  ^^etodV  went  tke  ooiltotuig' 
gun  close  to  my  ear^  and  down  came  a  specimen  of  .Nyetkfofwr^ 
griseusy  a  bird  until  then  new  to  me ;  thiis  turned  the^seale/  and<^ 
I  ordered  the  boat  forward;  thousaad^  of  wator^htrds  rose  at  tlie 
report^  and  soon  the  gmv$  were  bmily  employed^    It  w«s  fiiU: 
breeding  season.     Herons;  spoonbills^  ibises^  pek'cans^  k.6.,  isc^ 
swarmed  in  the  air  and  on  the  trees,  while  their  nests  were  sp 
crowded  as  to  touch  e^h  other.  - 1  could  onl^  get  a  fi^  of  th6st 
nearest  the  lake;  up  to  them  the  menclimbed  fixnu  thebd^t, 
not  daring  to  venture  into  .the  water,  which  was  alive  with  alhgav^: 
topft,  watc&ng.  for  the  youQg  binds  «which  feU  from  this,  nestii);^ 
several  times  they  snipped  up  the  birds  which  I  shot  befaoD  I? 
could  get  themj  though  th^y  only  fell  fifte^ti  or  twenty  yank ! 
away ;  the  branches  of  the  trees  were  white  with  droppings,  and . 
the  water  below  thick  and  putrid;  the  stench  w^  infeoleinsdble.' 
It  was  with  difficulty  I  could  distinguish  one  nest  &om  anotfapr^r 
so  as  to  be  certain  of  the  parentage  of  the  eggs ;  but  by  remain- 
ing quiet,  I  marked  a  bird  to  its  nest,  and  then  rowed  up  to^t, 
robbed  it^  and  then  lay-to  again.    The  nest  seemed  to. he  usipd 
year  after  year,  if  one  may  judge  from  the  pa^ss^s  of  sticks  pf| 
different  ages    of  which  they  were  compose^;  my  guide.  siUf>^ 
confirmed  this  idea,  and  said  the  birds  were  not  particular  as.ta,^ 
the  nest,  one  species   occupying  it  one  year,  another  the  jxgxX 
perhaps. 

The  following  are  the  dimensions  oi  the  ^ggs  I  obtained, 
taken  at  random  from  what  appeared  the  most  usual  form  pf 
eaeh  species,  though  much  difference  exists  in  this : — '- 

Ardea  (dba,-^hjis  Smcfaes  3  lines,  diam.  1  inch  8  lines.  '   ' 
A.  intermedia, — ^Axis  1  inch  9  lines,  dibm.  1  inch  4  lines*  *  ' 
A.  garzetta. — Axis  1  inch  10^  lines,  diam.  1  inch  5  lines. 
A,  bubulcus, — AjA^  1  inch  lt>  Kn^^'  ffisto.  1  inch  4  lines. 
Ui^ortup^ely  most  of,  my.  eggs  weife  hardrsot.;  ^  I  was  thore  ^ 
at  the  beginning  of  May'^.     In  shape  they  areelqual  ftt  hotiirj 
ends^  and  very  rounded ;  they  are  also  all  of  the  same  pure  pale  * ' 
blue  colour.  -    ,    .  ^ 

242.  Arqeola  leucofxera,  Bodd.     Kanna  koka,  Ciqg..  -  -. 

Very  abundant  in  all  marshy  ground.  It  stands^  motionless 
on  the  low  embankments  of  the  paddy-fields,  and  watches  for 
small  fish,  crabs,  &c,     When  one  eomes  within  range,  it  darts  . 

'^  I  se«  by  an  <Ad  note,  tbst  I  fooad  A*  intepmedia  breeding  in  a  marsh 
at  Pt.  Pedro  at  the  end  of  July  ;  egga  being  then  fresh. 
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ojftt  itfl: neck  and  seises  it  with  its  bill;  while  t^faos  engag^d^ 
thdor  cbrk'ooloared  ]dcHaea  bo  entirely  corer  the  White  cmes^  that 
due  bird  is  almost  invisible ;  on  taking  to  ili^t^  however^  these 
beoome  apparent.  In  allusion  to  this^  the  Tamuls  have  a  pro- 
verb tbatj  like  tbis  Koku^  the  deceitful  man  only  occasionally 
shows  lumself  in  his  true  colours. 

It  breeds  m  trees  in  company  with  other  herons';  its  egg^  are 
the  Bame  ih  colour,  but  rounder  in  shape ;  axis  1  inch  6  lines,  < 
diam.  1  &ch  2  lines.  '     ' 

%4&.  Abdstta  oinnamomeAi  GmeL     iVo/i  Korawaka,  Cing. 

Common  about  the  south  of  the  island ;  I  have  not  met  with 
it  northward.  It  frequents  beds  of  rushes,  and  lights  readily  on 
trees.  Muttu  brought  in  a  white  eg^,  which  he  stated  he 
thoBght  belonged  to  the  species ;  he  told  me  he  saw  a  hen  bird 
jrise  6om  some  sodges,  and  on  going  to  the  place  he  found  a 
rough  nest  of  reeds  and  flagte  raised  above  the  water,  in  which 
was  tibe  egg.  Its  astis  is  1  inch  3  lines,  and  diam.  13  lines.  In 
shape  it  resembles  a  Heron's  egg. 

244.  Ali»BSPTA  FXATioouLis,  Lath.     CaraumLkoka,  Cing. 

'Not  tmcommon  in  the  marshes  about  Matura;  T  also  shot 
three  specimens  on  Colombo  lake  in  March.  It  frequents  reed«, 
and  perches  readily.  It  is  a  fearless  bird,  permits  a  ^ear  ap- 
proach and  remains  motionless,  trusting  to  its  sombre  colour  to 
escape  detection. 

345.  A RDETTA  SINENSIS,  Gmel. 

This  is  the  smallest  q{  our  speei»s,  and  is  abuDdant  on  the 
banks  of  all  the  southern  rivers;  it  beoomes  rare  towards  the 
north,  wh^r^  it  is  replaced  by 

f  346.  BuTORiDfis  Jayansca,  Horsf.j     , 

whioU  ia  yterf  abundant.  I  have  seen  from  ten  to  twentjr  spe- 
ciitoiB  M  the  Fort-^tch  at  Jafiha,  in  one  day.  This  species,  by 
thdwfty,  fi^quents^seflt  water'mor&  than  any  other,  though  A,  leu- 
eoptera  may  often  be  seen  fishing  on  the  mud-banks  left  by  the 
retreating  tide  near  shore. 

Dr.Xelkart  incJudes  A.  thalassina,  Swains.,  in  his  list,  on  the 
auAboraty  ofi  seme  one  who  forward^  him  a  ^ecimen  many  years 
aga^ram'th&'Goloi]»b6  Medioal  Musetim,  he  beittg  then  in  En- 
glaadJ  I  mn  snre  he  is  mistaken  in  either  the  identification  or 
locality,  the  latter  most  probably,  since  no  dependence  can  be 
plaeedion  ca  muaaiim  uriioae  labels  himnd  been  ^Hfted  so  often,  and 
on  which  so  little  c^e  has  been  bcailowed.    - 

Ann.  ^  Maff,  N.  Hist.  Ser.  3.   Vol  xiv.  8 
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247.  Plao^aiiBa  xsucoftopu^  LIbb.    Chiq^f^undim^  MaL ;  lit. 
Spoon-monttL ;   /4qRe/Z0Mif,.I)Fatclu.  y.    .« (  **  •  >'  u - 

i  TI^  S;iopi|LbiH  w  oDnnRoo  enough  in  certaus  loealitieff;  Mvdle- 
tiMoe^  Hambantjotte,  TangaUe^  and  Ghikw  being  the  j&rkldpal. 
It 'begins' ta  breed  in  March  in  the  norths  and  ia  tbesoath  f^^& 
are  hard  set  in  May;  some  young  birds  wered)So  about;  It&eg^ 
are — axis  2  in.  6  lines^  diam.  1  in.  9  lines,  rather  oval,  chalky- 
white,  with  irr^ular  blotches  of  Ihe  colour  of  dried  blood  abo^ 
•^veiywhfetfe. .  ,-.,■> 

J 

,      m  Nyctico^ax,  gj^^^v^,  ,Iiinn,.^, ^^-^ay^-^^,^,gii^^ 
\  >  Goifamon.im  tfaeTatngaHekke<and<9na(^>ldcalfti6d;^        I»  ■  -  ? 

JIM        •      249.  TVoiliBbMA MEiATWoto^HX; RAfflefs:     -  ^^    •  '^ 

I  was  fortunate  enough  to  procure  two  or  three  specimens  of 
this  curious  bird  about  Coloipboin  the  month  of  ^oyc^m^epr  18^2. 
The  natives  wexe  quite  ignorant  of  it,  ai^d  while  I  hn^^qsai^  alive 
in  my  bouse  came  in  great  numbers  to  see  it.  JCt  certa^ly  was 
a  queer-looking  creature ;  i^.eye^.w.epe  oblong,  p^pi].,9T}r];aunded 
by  a  light  yellow  iris  darkening  into  a  greenish  yellow  on  the 
outside.  The  cere  of  the  bill  greenish,  legs  and  bill  d^l:  gifeen, 
claws  yellow.  On  being  approached  it  threw  itself  bkfcfk  on  its 
tarsij^  at  first  uttering  a  loud  hiss  which  deepened  into  a  harsh 
cracking  bark ;  the  whole  body,  head,  thighs,  wings  aiid  neck 
were  inflated  with  wind  and  swelled  to  a  great  size ;  its  crest  was 
erected  and  its  ruff  expanded ;  in  this  attitude  it  waited  till*  the 
object  of  its  dislike  drew  near  enough  to  be  struck  with  itssbarp 
pointed  bill,  which  inflicted  a. severe  puncture. 

250.  MYCfBitiAAuOTiiALis^Lath.   PeHdAo*a,  Mtf.j  lit.  liafge 
Heron.     Al-koka,  Cing. :  lit.  Man-Heron,  from  its  si?e. 

I  have  only  seen  a  few  of  these  huge  waders  in  the  Jaffna 
estiiary  at  Elephant  Pass;  they  w^re  always  in  pairs,  wading 
about  in  the  shallow  water,  but  always  far  out  of  gim-siiot. 

251.  Lbptoptilus  J4yANiCA,  Lath-  .    , 

The  pouchless  Adjutant  is  occasionally  found  on  the  tanks  in 
^e  Wanny,  and  abdut  the  ftiapfthies  neai-  Tangidle;   ■  I^  brieve  it 
is  migratory,  as  are  most  of  our  larger  Storks,  appearing  with 
the  rains. 

252.  CicoNiA  LBUCOCEPHALA,  Gmcl.     Padre-koku,  Cing. ;  lit. 
Parson  Bird,  from  its  white  throat  and  black  plumage  ap- 


and  white  neckclotlu     lllM^t<tm^h>}^  Mai.  J     ;   -<     : 

!lGkD7B«iiL'througk<!mttlie  idand'Ooali'the  flWtiUpy  Iftxids.  •  It 
Imedfi  if  trtes^i[n><iompBmesy.lAyiri^  Bereral  pasei.vrlntirQbalkjr 
i^^B^ftbe^sttffaoe ofurhiidhiB euiriQusly  giahiilated^  ' Atis 2 inchejs 
4>£De^  diami'Xiiueb'iliO  tines;  ^  .    ' 

.     ..■■:•  •    'I    .!  .  ^'  •    .-  .      :   '  .    .  .  •  •     ■     •  ,        -    •  •  ii. 

SSAi  AK>idTt>Mitjs  <osciiTA)NSi  Sodd.  Gf^rkbenw-kokayGm^.)  lit. 
Snail-eater  and  Snail-koka ; — Bellu,  Gombellu  and-  Gotkbeiiu 
being  the  Cingalese  for  snails  of  all  kinds. 

Gbmmoti  on  all  marches.  At  Matura  I  saw  them  m  docks  of 
several  hundreds r-.tbe^  were: breeding  in  lofty  trees,  but. I;  cduld 
not  obtain  their  eggs,  though  I  offered  a  reward  for  them ;  the 
natives  said  .tJn^yr^efe^d^d  th^ir  De»t^  with  aqch  pertinacity  that 
they  feared  to  mpunt  to  them. 

*  •  •  •  .     -  •  » 

854.  TANTALts  LEtrcoCE^HALTJS,  Gmel.     DatuJita,  Cing. ;  lit. 
•      Sickle-bfll.    Chdnffa  vella  nary,  Mel:    (A^^iry  is  fhegencfral 
/  '      Tamttlnamefor  all  storks.)  Brand-yduSyViitch ;  lit.  Brand 
'  or  Fire  Goose,  from  the  red  feather  in  the  iail.    * 


...  I 


,,  Found  in,  pompt^nj  with  the  three  preceding  sp^qies :  it  is  not 
;wn«on)nipp.^    ...  .  ..  .   ( 

^^5.  Threskiori^is  MEu^NpCEPHALA,  Latt.  Tatta-ioliu^Cing.; 

lit.  Bald-head  Koku, 

.  '.'  ' 

Cotamtm  m  the  northern  and  north^iYesteum  piy>>4Dees ;  feed- 
ing and  breeding  together  in  flocks ;  they  lay  tour  or  etc  egg^  in 
a  large  nest  of  sticks.  The  eggs  are  chalky-^white,  i^jMtlungly 
blotched  here  and  there  with  di*y  blood-coloured  marks,  thickest 
,a4it)ie  pbtusQjend.     A^i^  0  in.>7  :lipea,.  imm^  1  ici.  9  lines. 

256.  Ibis  falcinellus,  Linn.    Rattu-datudua,  Cing. ;  lit.  Black 
'        '  Siekle-bill.   Karapu  cotan,  TVIal. ;  lit.  Black  Snipe.  Swartz- 
J        ivkelp,  D^tch ;   Ht.  Black  Curiew.     Prater  whelp,  Prfrt. 
^  Black  Curlew  '^  of  BngUsh  shooters. 

Not  uncommon  about  Tangalle  Lake  and  at  Pt.  Pedro.     It 

was  often  brought  into  the  bazaar  at  the  latter  place  for  sale, 

ifuad  Irfoj^nd  it  i  delicious  eati»g.     They  feed  just  liter  e¥irjews, 

r.ip^tti^g  theit*  bills  into^the  mad  and;  walier  in  ^oareh  o£  wofms. 

[To  be  continued.] 

8* 
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XL  — Oa.  some  new  Creiaceum  ^Crusfacef^^^  !By  ^j^mkiCK 
M'CoY,  F.G.S.,  Hon.  F.CP.S.,  Erpfe^r  of  Natur^  Science 
in  the  University  of  Melbourne,  late  Professor  of  Geology  and 
Mineralogy  m  the  Queeu^s  University  of  Ireland. 

4  t 

[With  a  PUte.]  ■„     ^ 

1 

The  line,  to  the  importance  of  which  I  fir^  drew  uttentiwr  in  a 
former  paper  in  th^  '  Ann$ls/  on  Crddtacea,  and  to  whith  I  there 
applied  the  distinctive  name  of  "nuchal  furrow/' liaa been'also 
recognized  more  recently  bv  Professor  Milne-Edwards,  in  his  late 
memoir  in  the  '  Annales  des  Science^  on  the  nomenclsitufe  of 
the  Bard  parts  of  Crastacea.  in  which  metlioit^  he  applies  io  it 
the  name  '^cervical  furrow,^'  and  feuggeWts  diat  it  indicate*  two 
rings  in  the  carapace  of  most  Deciplods^  instead  bf  Only  <>tii,  as 
heretofore  supposed.  As  the  riotnehtfature  of  Prdfessbr  Milne- 
Edwards  i^  much  baore  elaborate  than  that  of  his  predfeceasors, 
I  adopt  it  here,  in  the  description  of  the  Urachyutd  in  this  paper : 
the  alterations  in  my  former  desciiptions,  necessary  to  bring 
them  in  accordance  with  the  present  ones,  can  be  easily  thade 
by  any  interested  person  studying  the  French  paper  referral  to. 

HoptopanaSascbyii^A'Goy).     PI.  IV.  fig.  1, 

Dmc.  Catafoce  neaarly  cylindrical,  nv^nging  &om  th«  edge  of 
otbit  to  posterior  side  margin  %  inches  4  lioes^  width  ^out 
1  inch  3  lines ;  nuchal  furrow  very  stroagj  1  inch  3  lines  from 
edge  of  Orbit,  and  therefore  niearer  to  it  than  tp  the.  posterior 
end  of  cin'apaoe;  entire  surface  of  carapace  closely  ^vered 
with  rough,  ircegulariy  tineqtial,  pointed  granules  (avert^ging 
five  or  six  in  two  liiies),  ratbear  finer  on  the  post^icr  half  ^  ros- 
trum broad^  depressed  in  the  middle,  with  a  slight  elevated 
mesial  line,  ocarcdy  readubgthe  nuchal  fuiYOW;  rising  on 
the  sides  into  two  prominent,  l<mgittidinal,  Qpfttsely  tuh^rcu- 
lated  ridges,  from  each  of  which  a  row  of  tubercles  emends 
within  h«3f  an  inch  of  the  nuchal  furrow';  oh  the  outer  if  de  of 
each  of  these  rostral  ridges,  and  distant  abonlt  htilf  the  width 
of  the  rostrum,  is  a  similar  row  of  five  or  six  tubercles  from 
the  edge  of  the  Orbit;  vheek-ridges  very  large,  proiriinelnt, 
armed  with  large  projecting  compressed  spines.  Abdominal 
segments .  covered  with  a  granulation  rather  finer'  and  more 
uniform  than  that  of  the  carapace,  but  the  last  segment  and 
middle  tail-flap  with  a  much  (^rser,  flattened  or  squamous 
tuberculation ;  transverse  suture  of  outer  tail-flap  strongly 
marked,  from  the  great  thickness  of  the  basal  portion ;  ante- 
rior articular  portion  of  each  segment  moderately  convex, 


suture  (]^viding  it  from  the  posterior  portion  strong.  Chela 
VerV  lar^e,  Attending  1)eyond  the  i^ostrlim  as  far  as  frmii  themee 

/  '  to  en8  of  tail-fins^,  depressed,'  obtusely  calcinated  at  the-  ^ter 

"^^and  innter  edges,  tttoderatcly  convex  in  the  trriddk,'  right  hand 

much  narrower  than  the  left,  i&emieiliptical,  its  greatest  Mrfdth 

(at  base  of  moveable  finger)  1  inch,  equaling  the  length  of 

the  carpus,  or  two-thirds  the  length  from  the  base  of  moveable 

^  .  .fit^ger  tp  the.  carpal  joint ;  thp  (^ter^al  margin  of  the  penulti- 

,.  p(iate.JSi|gier  g^Uy  arched,  n^rly  smooth,  flattened  above  and 
,  belo.w ',  ixiteri^^  margin  of  Jiand  and  moveable  finger  straighter 

.  than  the  <ex.tenw|l  gnc;,  the  former  nearly  smooth^  the  latter  lobed 
.,ljy  five  qr  six  veiy  lai^e  flatteued  tubercle? ;  cutting  edges  of 
.  both  fingers  8,traigjit,  3et  with  very  numerous,  small,  close,  ob- 

.  ..  t  t^^e  tuberdjesj  )ength  of  the  last  fipiger  about  2  inches  4  lines ; 

.  length  of  penultimate  joint,  or  hand^  from  carapace  to  tip  of 
ipi^ultiniate finger,  aboi^t  4  inches  Klines  :  left  hand  subtri- 

^..  ipGioa^lenglJi  pf  carpus  to  tip  of  fingers  1  inch  1  line,  width 

,  at  b{^<pj^  penultimi^te.  finger  1  inch  3  lines,  but  the  margins, 

yrbich  avq  nearly  straight  fjom  the  carpus,  continue  to  diverge 

:  ,  at  about  the  middle  of  the  finger^  and  are  thence  strongly 

.  t  landed. iuwards  towards  each  other;  length  of  moveable  finger 

1  inch  9  lines,  cutting  edge  of  both  fingers  much  arched,  the 

points  tbeing  incurved,  ^acb^^et  with  one  very  large  bluntly 

conical  tooth  at  about  one-third  its  length  from  the  apex,  and 

^     '1^0  lai^e  rounded  t^eth  at  about  one-^hird  the  ienlgth  Iram 

''  the'  base ;  the  inner  margin  of  the  hand  is  Jobed  by  five  or 
six  iai^e  etaypr«ised  tubercles,  both  hands  covered  with  a 

'I  coarse  granulation'  (averaging  thtfee  grannies  in  3  lines),  with 

' '  eight  or  t^  s)Mitl)et>ed  tubeix^les  nearly  a  line  in  diameter  ;>car- 

-    -pus  on  eaieh'side  trigonal,  about  1  ineh  3  lines  long,  having  a 

gratttilMion  like  that  of  the  hands,  and  six  or  eight  irregglarly 

scattered  tube^les  on  the  upper  surfoce,  a  little  more  m  less 

'     'jthaa  a  line  in!  diameter.     Length  of  tail-^ps  II  lines,  <wtire 

Itogth  of  abdonnen  3^  in^eB. 

,     ,Yhi5  species  is  easily  distinguished  from  the  only  other  creta- 
jiiebus  9pecie^  (fl*  longimana,  Sow.  sp.J  by  the  much  superior'  size, 
,  and  by  the  great  width  and  flatness  of  the  chelae.   The  beautifully 
perfect  specimen  which  I  figure  of  this  species,  was  collected  by 
S.  M..Saxby,  Esq.  of  Cains  College,  Cambridge,  whose  extensive 
collection  of  Isle  of  Wight  fossils  is  so  well  known  through  the 
.  labours  of  Dr.  Fitton  and  others.     I  have  great  pleasure  in  de- 
feating it  to  him. 

Very  rare  in  the  upper  White  rag  beds  of  the  Upper  green- 
.sand  ojF  Bpnchurc)),  Isle  of  Wight. 
.Co//"Mr,'Saxby.' 


Desc.  Carapace  naiTo^j  cephalic  portion  long;  frofn  uucliat  rUr- 
",  rqw  to  anteiior  eqd  of.  inner  tuberculated  ceptaljq  ridge  ,«c- 

ceeding  the  gr«itest  depth^of  the  carap^e,  and  exceeding  the 

length  of  the  tiiangle ,  enclosed  betweep  the,  nuchal  ..furrow 

aud  tlje,  poateriqr  ct^nverging  exi 
'  cliial  rid^gesjsp^ce  below  the  . 
.aide,  and  t^e  i^rancliia)  regions 
;  equal ,  granulation  (ayeragingj  i 

.lines),    ,L6ngth  froiuaaterior  ei 

fiostpripf  end  of  carapace  pn,  H 
ban  lO  lines;  from  middle  of 
, ,  slightly  more  than  9  lines ;  grea 
pac^  4  lines.  .^     ,.'...:,                  .  .,■•,,„- 

I  dio  not  kuow  any  possible  modificatioa  of  MiluenEdwardti's 
noDtenclatui-e  of  the  pixb^  of  CrostOceat  which  would  epahje.  us 
to  dcsci'ibe  the  ridgea  ai>d9uiei.oftbe  brachial  rt^joni^ai?/^- 
pA<aa  ia  ieim?  indieatiog  any  homoh>gy  mt,t  c<>rres|ModiDg,  pw^a 
lit  o^heK  J)!6s(^oda,  .  This  J4  of  little  itaport^nce,  hoiv»ver,  ii^'  the 
deeor^ptioQ  of  the  species,  .as  :the  cidgcis^are  simvl».  in  aU  ,the 
eKaoiplea  of  tb«  gequs.'  I  am.  not  awarei  of  .any  qthpf;  tyie 
Glt/pMa  m.tike  viBtace9Wi  rwlfs.'  This  tary:raee  agsetes  Ui^- 
tretuely  like  the  GSi/piiatt-roitr«ltt  (PhiU.  ^.),o£  the-eor^l  rag,on 
a.Buia)lt8^ale„l:(ut:is_ertui]ydi8bitiguiHbed,  he^f«  ita  si^Ues '^ite, 
by.tii£  qt^oh  giwaler.prciportioiiaVlei^tb;  uf  the; cephalic ;i>AFt;Of 
t^e.  (tarapac^,  tar^that  in  front  of  thejnuchal  fuirrow,  wbttqjmw- 
pared,  wit;h|t^  porti»n  behind  it.       ■                   .   .  ,, 

,y«(}!  raj}eiO(the,IJpperg*«enBaftdofi Cambridige..  - 
^Gs^'WivecBrtjli  of  Cambridge.)      ■  i,.  .  .;       ,...■ 

.' .   ',._  ^  ... ,,.,  ,.',  ,,,,l)((;TP,^ocpRYSTEs  (M'Cjpy)...  ,    .  ,  ,, i,, 

-The^JHidiciouBreseaiuiliiesDfiUr.  Carter  «£;Camh«idge.)i»ve 
enabkd  him  to  add  to  the  ohsr^ters.I.6cigib«lly  publif^ndfof 
thia.genus  in.  thQ  'Annals^'  that  tl^re- is  a  notch;  also  iB<  the 
IpHSFsdiga of tlW' orbit.   ..■.;•■■■■..  -    .    :     .-■■„■; 

...H  jttftA^^ deteqtad  ai  epeeini^n  itn  hia  eollection  ,of  the  ,wiwi»ou 
A^,  Mtmiei(it  (MfCoy)-witii.».fwa4ilce.  swfilliog  on  one  of^the 
hianchial  regions  bn  t^  back  vii  the  earapacei  tndicatiQg^'iio 
dmiht  iEibe  aiust«qira  daring  :thei  cmtkceouE^  period  of  a  repne- 
seHtativetfifithe  iutet^al  paeasiticgftnu^S^At/rtw^  which  attmbes 
i^jell  tflttih* intecnal  igills  of  many  Crustacea  ftt.the.pnisentii4ay, 
maltifeBitiiig'iitsi^prsaeiiiie  hy  th«  likudxternal  sy,A]ptol(i.',  i  :  n, 

.,.,   .'  .^I^pffiPBCoqf^es.  CarteH  (U'Coy).  '  Pi.  IV.  %.  3^, .  ,  ^'„',;, 
J>esc<,<'Oarapaee  elongste,  trapetoidal^  ^raateft  width,  (a.  little 


behind  the  oiesial  fumbw)  iit>th^  poAt^or  of  the  three  large 
aatero-lateral  tubercles  of  the  margin ;  gently  conve^c^  de« 
pressed,  l^uchal  furrow  obscured  by  the  map-like  marking 
on  the  anterior  part  of  the  carapace^  but  it  is  moderately  deep 

'  and  extends  from  between  the  tyvo  posterior  marginal  tuber- 

'  clesj  with  an  irregular  curve  backwards,  rounding  at  a  mode- 
rate angle  under  the  posterior  gastric  lobes.     Gastric  region 

'  \ery ' la^Tge '^'  niefO'ffostric  foSe  forming  a  very  narrow  linear 
ridge,  nearly  from  the  nuchal  furrow  quite  to.  the  extremity 
of  the  rostrum,  completely  dividing  the  great  proto-gastric 
lobes;  it  is  destitute  of  the  large  tubercles  on  this  part  of  the 

.  other  species,  the  granulation  being  almost  invisible  to  the 
naked  eye.  except  along  its  edges;  its  posterior  end  is  con- 
fluent with  the  two  transversely  rounded,  subtrigoua),  small 
posterior  gastric  lobes,  which  also  form  nearly  smooth  ele- 

•  vatibns  'immediately  in  front  of  the  nuchal  ftirrow;  the  dn- 

'  terior  gastnc  lobes  (coinciding  with  the  origin  of  the  einterior 
gastric  muscles)  form  narrow  obliquely  elongated  elevations, 
'rnnnitijg  along  the  front  margin,  from  the  inner  notch  of  the 
orbit  to  the  rostrum,  along  which  then*  anterior  ends  abruptly 
turn,  rendering  it  trifid,  including  the  point  of  the  meso«- 
gastric  lobe,  which  they  resemble  in  being  nearly  smooth  and 
being  edged  with  a  Kne  of  slightly  larger  grannies  under  the' 
lens ;  proto^astric  lobes  Very  large,  ornamented  on  each  side 
with  at  trident-shaped  grottp  of  three  elongate  elevated  lobes, 
nearly  eqilidistant  in  front,  land  cotiverging  towwrds  the  sttiall 
•)^ti^rk>r  gteti^ie'  kbes  behind,  the  outer  lobe  of  the  three 
usually  disconnected  at  the  base  from  the  oonjoined  inner 
two ;  it  has  also  a  small  round  elevation  immediately  anterior 
and  external  to  its  anterior  end ;  no  distinct  orbital  regions, 
but  the  outer  angle  of  the  very  large  orbits  forms  the  anterior 
of  the  three  lateral  tubercles ;  the  very  small  triangular  hepatic 
region^,  coinciding  with  the  middle  lateral  tubercle,  have  also 
a  «iftall  dievated  «ubtrigonal  lobe  close  to  the  margin ;  ante^ 
riorbranehitil' region  (or  space  between  the  mesial  and  meso^ 
branchial  sulci)  forming  a  broad  oblique  band  on  each  side, 

t'^eactaidingfrOm'  ea^h  side  of  the  posterior  lateral  tubercle  to 
the  nny-gastric  region 'J  it  has  ooie  smM  smoothed  elevation  at 

<  ih»  liB^ra)  tubercle,  immediately  within  and  in  front  of  which 
ittia'v^  elongate  pear^«hiaped  one,  having  one  side  coincident 
with  the 'nuchal  furrow,  and  a  long  transverse  elongated  ek- 
'vkibn,^  extending  behind  the  tapering  inner  end  of  the  last, 
angulatediti  the  middle  beyond  the  termination  of  that  lobe^^ 
and  thence  bent  abruptly  backwards  and  inwards  behind  the 

Sosteriiir  gastric  lobes  to  the  uto-gas&ic  lobe,  Which  cannot 
e' dbtidefcly.  sepavated  from  ihp  cardiac  lobe,  bnt'i^  flankeC 
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duced  by  the  attacliinent  of  the  posterior  gfisteid  m^iieles ; 

post^iQir  cardiac  or  intestinal  region  not  distinctly:  deeped 

'^    frbm't*^  !)rancliial  regions,  whi6h1^tt^Hav6'' a  stofll  truired 

',  elevated  el6ngation,bordering'tte'lrtner'tttfteri6i*  attgle.'    lAIl 

tliese  Contoi'ted  lp))e-like  fel€\ration^9  bn'flie  aiit'eridt  liaff  bft& 

carapace  aVe  very  ^iriutjelyj  gf ahtilar,  edgfed  by  li  Miigle  1::bW.  of 

'''  slightly  iar^feV  ^•atiul6S;  aiid  fe^ai^ated  by  brOiid;  dee^i'^mbpiH, 

,  concave  furrows  ;^  the  posterior  half  gf  the  carapace  is'  tinl- 

-    fo'rifaly  imrlutdy  gfaiitilaV.' ^  Avierage  length  T'lrict  2"unM, 

'  pi'oporticihargi-eate^t  widt>  yU;  (often  UrgeiA:      '    "  ""''''^ 

.T5bip,  veiy.  beautiful' and  disi^inct  »ppc^e#,iis  laygei!.«md:flaj;ter 
.thaoa.  the  othe^is  of  the  genius,  iifiBuJ.d^titutP  9i  tM  tuWdea.^iriJth 
which ,  their  ^arap^ce  i&  iqark(^d, .  by  wj^i^jla  ,charae|bBiti  •  a3  ,wi^U ,  ffs 
the  very .  curiqusjt .  digbtiy  elt5yc^tjed,.  ^ea>-lilfle,.  ,<^ntpi:tje^,  jobnlftr 
markings  of  the  an4;enQrb;iJf  of  tl^e  oarapaQ6>  ^t  is.easUy  disjUn- 
gui^lied  from  its  cong^uieirs.  .  It  i^,  cpxnparativc^jr  rar^,  ^scarcfjy  la 
.^Ofii^n  specinv^na  haying,  been  found,  virile  nearly  »  bwdrqd 
have  been  found. of  the  N,  ^^?^^;(M^CQy),.  :     .;,  .  .. .  \    . . 

U.pper  gr^nsand  of  Cambridge..,  ..    .  .  ..,    .    n. 

. .'  {OqU.  Mr,  Carter,  Cambridg^O  .,      .  ,r  .    n  . ...{. 

R»uas«,A;(M'Coy),.tt.  g*-..    - .'•  .hr.v 

G^.  ChdttJ  '^^abA^  tkrapude'  mod^ratdy  ■^tumid;  Hrfchs^i'say 
elliptical,  front  very  strongly  rounded;  anterior  laterkt mar- 
gins obtuse  {  €fbiU  <if  modfirait0'8iz««(b«o<^,xaval,^pproximate : 
most  of  the  regions  of  the  carapace  sharply  defined  by  narrow 

,  ■  siilci ;  meso-gastrit  I6be  triangular  behind,  tAfrtiJ^ly  hari^^M 
to  a  Hnear  tongue-shapted  extttifiHoii  iri  frtwit,'t*eto<5hiii^'<ol  the 
point;  df-  the  Sbtusdy  aiiguliir  ttisti-tiih,  wbeT^'ite'kpex  is 
flanked  by  two  small^  bvatl  Wdling«,-  ittdidating  the-  dHihrior 
gastric  lobes)  proto-gastric  fofe*  laljge,'  sligiktfy  d^fin^d  on 
their  otiter  niargin;'  posterior  gnstrid  fode«  uriited' i^  one 

/  transversely  oblong  space,  d%ht!y  wider  than  the- base  rf  the 
Ttei^O-gastne  lobe,  flahked  at '  its  posterioir  cottiers  by  ttwf  two 
lunate  fossse  6f  the  jiostert^r  ^stric  mu&fcles^;  bh^^tfijfWi  and 
cardiac  regions  undefined,  ttimid;  pbslefiot  itmtMiit^r^^ions 
much  depressed;  anierhr  brarucfdttl  of'tpHranichiat'fdbe  or 
region  triangular,  tumid,  corresponding  with  the  latend  iaiigle, 
and  greatest  width  of  the  carapace,  and  defined  betw^h  the 
barfow  iftharply-marked-  linear  nuchal  fiirrow,  and  m  oblique 
ftiesO'br^ancMal  sulcus,  extending  from  about'  its  niiddle  to  a 
little  below  the  lateral  angle  6f  thfeciirapace';  n^so-brmchial 
regions  liarroVir,  strongly  depressed  in  their  }Joiitferi<>r-ha*f;  he- 
patic regiohs  very  large,  evc?nly  tbthid ;  pterygoitdtnMii  regions 
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'  >'i  verjrimiiiA ;  •  brUtai  n^bn^  usidcda^  t  vd  notches  in  the  uf^er 

f,.^  TxusgeA^s  b^Q^^gs.die^rly  to  the  trn^,  Bra^hyura  wlucb  aye  so 
l^-jire  fnft^  fp^^il,  ^tat^,  hilt  distinct  frpm  every  living  or  fossil 
.gj^jr^,  typ^  w  wlfich  J.  am  ;a,<pquainted.  The  types  of  the 
ige|iii3  W^,tjie  Jpjlp^ing  ^pe^ies^  .and  the  Podophthatmus  Suckii 

;^  ]Ceferei^c9,  to..jljhe.genp/J  Poftc^hthfllm^s  ^(Desin^reet)  by 
Keuss  rested  upqavery  aught  foiAndajtion^  a$  is  shown  by  his 
remark^  that  the  rare  specimen  of  this  little  crab  which  he  found 

^•^fet^td'  aai€  1brir^'Baticfhfl«che  'fe6l  Ins  (Jefetein  •  teingcwaijbsen, 
sb'da^  ^ibh'hii)'  dto  RtiebeiliftiG^iM  sehien'  liess.    Anoh  die<  A^geti 

'kontrten  nifelit  tiJrfe^rsireht  wfet-d^tt'.     Dtessfhftlb  ttehe  ich  si^  auch 

^tib^  ^it  Zwei'fel  %u  Hit  obetig^niEitintien  Oat^ting/  mit=  d^r  me  sonst 
giitaa'^gMiibeitemstimifet.^'*   I  have  iwvw  obserred  the  oi4>it8>  and 

fiiij*  tb^  coifaplettely  iiegative  the  refer^wce  of  the  fbssils  to 

'  'P^d^Hthalittu^,  for  ittstedd  of  forming  ^xtiiemely  long  nawow 
channels^  extending  to  the  lateral  afBglC;  o^  widest  points>  of  the 
carapace,  they  are  small^  broad^  oval^  and  f belong  diametn*  about 
double  the  short  one;  the  fomte  of  the  Varione  regions  on  the 
carapace  are  also  quite  different^  as  well  as  the  general  outline^ 
from  the  great  curvat«ft*e  Of  the  fi^ont  in  the  fossil,  and  conse- 

^gi^^i^t .  ^hortnqss  and  I  oiutwfiMrd  slop^  of  the  posterior ,  lateral 

'^afgia.'.t.-!   1.. ,•.',♦.  ..     ........... 


Reu^Ha  p^atiosei  {M'eo^).    H.  IV.  fig.  4. 

'  i  .  L 


»,iP^^.,']rhe|^nei;al.form.  of  the  carap^^Qe^  as  in  th^  generic  pha- 

,({,  ^•^tftr.jiiftoj^t  «Ad  jantei;ior  lateral  msirgins  very^stron^y  curved, 

,    /fiO|  th^^j  the,}ajlieral  angles  ^re  ojgt  a  line  with  the  gastric  fossse, 

;,,,.,.t^  tnwidj.verj!. slightly  ajignlated  edge  bearing  five  or  six 

...  iyxpguter^y  placed,  small,  disj^iiw:^  tubercles  between  the  orbit 

0 ,,  {^mi  lateral  fkngle ;  bejHitic  r^itm  much  larger  than  the  proto- 

-i :.  gastrie'lobesji  j^sQ<-gastric  hbe  very  sharply  defined,. by  deep 

.  //tn^rsrqw  impiressed,out]ipes;.ii^e  between  thoprota^gastric  and 

^^,..  hepirfic  lobes  ypQF,foi^jt.j.  p^uc^  furrow, as  .a  ^rp,  distinctly 

,i^,  in^^^^awTPwUn^,  ex,teiMiing from  tl?ieb^^e  pf  themeso- 

T ,   ga^tiiiip  lobj^wtp  immediately  in  front  of  ♦he  second  tubercle 

•^%)m  rt^  laftei^,, angle,, hav^  ^  slight  backward  curve ;  epU 

..  •  ftr,a^ia/ 6?^  pyiifarm,  tuaaaid,  defined  by  the  meso-branchial 

,:.,.*iilcu?>  iwbich  eiitepcU  fropa  the ; inner  third  of.  each  side  of  the 

>  imi^l  iFur|X)w  to  as  far.  below  the.  cardi^ijd  ai^gle  on  the  outer 

.« omrgiA  aa  the,iavwbal  furrow  ia  above  it^  meta-branchi^l  sylcus 

m,  eaeh  »de forming  a  i^arpjiy impressed  line  like  the  others; 

aH  thes  dorsal  surface  tumid,  except  the  posteripy  half  of  the 
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»xat&orbvmeimilo\»%,  Msidthe/po6i«ri9r  bramrbinlrbibesywJiiipbf 
ai*e  strongly  depne^sed ;  murface  Btr<m^  aski^^lowAj^gmmT 
iUted  irregi:Jarly^  the  g^ra»uks  beiog  ^f  three  oif  foar  (Uffeicent// 
sizes;  a  few  small  tubercles  lik«  those  on  tbe  aQteriioirintffgiiiJ: 
also  oecur^one  bemg  conspicuous  oa  each  side,  slightly  belovf!r 
the  middle  of  the  lurrow  which  serpacatea  the  pix^to^astribt. 
.  from  the  hepatic  lobes^  and  two  on  each  side  ou  the  mesto* 
branchial  region  a  little  wUhin  the  middle.    Widibh  of  osffa-t 
pace  10  lines^  length  5^  lines,  transverse  length  of  one  orbit 
1^  line^  depth  of  middle  of  hq)atic  region  3  lines. 

The  coarsely  giaaaulair  .<^ur£aoe  easily  distiagoi^b^  thi^  species 
from  the  smooth  and  glossy  JB*  BuehH^  Beuss  sp.\  >  Th&  anterior 
lateral  margins  are  also  strongly  canned.  Th^  is  a  third  spe- 
cies in  the  University  collection  at  Gambfidge,  distitigi^shed 
fnom  the  other  two  by  a  very  fine  uniform  gr^nulaition  of.  xthe 
si^facei  but  it  is  not  sufficiently  pearfect  for  description ;  it  might 
be  called  22.  ^rantt&«a.  .  ;'-  .•  .   ,*- 

Rare  in  the  Upper  gree^^and  of  Cambiridge.  -    ....    .   ] 

(Co//.  Mr.  Carter,  Capbridgev) 

- 1,11  I  in     J I  I         J ■      ■   ■      '  "      '"   "         ^"  •   «.i»»>^...^»..  {.p      t  I.  ■■■ 

XII. — On  the  Aclis  unica,  Auct.     By  William  Clark,  Esq. 
7b  the  Editorw  of  the  Annals  of  Naiurai  Biet^ry, 

Gbntlumbn^  Bxmotttb,  ^h  June  1864. 

I  prop6se,  with  yonr^  permission,  to  give  anaccbiint  of  a  verjr 
rare  mollusk  which  I  discovered  this  day,  and  which  h^s  hitherto ' 
evadfed,  in  a  living  state,  all  otir  researches;  I  havfe  bought  it  fbr^ 
thirty  years,  and  may  therefore  sing  ^*  lo  Paeans  ^*  with  the  illus- 
trious author  of  the '^  Amorum,^  as  at  lust,  as  with  him — 

"  Decidit  in  casses  prqsda  p^tita  nLeos/'  .  ;, 

Let  this  lustafnce  of  unexpected  success  impress  on  us  th^  value' 
of  the^^^  nil  despemhdiim.*'    Th6  discovery  of  this  creatute  has^^ 
Idnig  beeti  a  desideratuto,  «ls  it^ill  sol^e 'several  malacolbgieaf' 
qu^tions:  it  has  from  Montagu's  time  run  the  gauntlet' <rf' 
nearly  all  the  genera,  agreefably  to  the  conchological  surmises  of 
naturalists,  of  whom  scarcely  two  are' in  accord,  and  all  in  error ; 
as  my  notes  require  me  to  place  it  in  a  position  it  haft  nevet  yet 
occupied,  and  whith  I  believe  will  prove  to  be  its  true  mftla6olo-' 
gical  status,    Oilr  ignorance  of  every  chrctimstancfe  attendant  Oir* 
this  almost  micr()«copic  b^ing  hil^  iYiv^ed'it  \lrith  ft  strange' 
diversity  of  position  and  consequent  ^tructute,  but  the  light  bf 
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dikddk/^ry*  tbat  now'da'^ii«  oti-tisiwiltdifisipatef,  as  it  €loe^  Inf  e?ery 
cafee;  Jfmsappr^he&sione^  ^and  tell  us  that  the  Fates  have  decreed^ 
we'^H^iive  been  «t  &ult  about-  a  ttBiy  simple  ct^eature^  'wfaieh 
tliough  not  absoluflely  a  typical  >j?is««)(9^i»  all  but  ocie^  as  the 
shell  €)hly  Watkts  the  callus  'on-  the  outer  lip  j  but  vre  hav«  many 
admkt«d  J{i^4o<9?  Without  dhat  larppendagei;  indeed,  if  we  were  to 
look  for  ^Ifrttff  typi^eal'Wpecifalties  in' either  the  hard  or  soft  patts 
of  ^aiify  iiK)l[lii«k>  every  species  must  become  a  genus. 

•    RissioA  irNkoii;tidbJ*.   '   ' 

AcUa  wTvka,  Brit.  Moll,  vol.  i«.  p.  2*22'.  pi.  99.  1 4,  5. 
1     .  Chemnvizia  ^n^e€^  Alder  et  xkohik.  - 
■  Turritella  unieal  Fletningi 
TMriflMnictM^  Mooik.  et  auct* 

'JSkelL-^Ot  eight  yellowisih-white^  rounded,  finely  reticulated 
volutions  with  oblique  well^^marked  sutural  linefe.  The  apex  is 
obtuse  and  not  reflexed,  as  stated  by  me  in  another  place :  I  was 
deceived  by  imperfeot' specimens,  Which  led  me  into  the  error  of 
supposing  that  it  would  prove  a  GhemnitJtia, 

This  is  one  of  the  slenderest  British  shells,  having  only  an 
axial -admeasuretnent  of  j^^,  -and  a  diameter  of-^  uneiee-^-^he 
outer  lip  is  thin,  and  the  aperture  is  oblong-oval  and  almost 
entirOj    .^.  ^^^        „,./.,-: 

Animal. — Tne  general  colour  is  hyaline-white,  shot  through- 
out all  its  or^anpim^  a.  mixture  of  very  mmute  dose^sd;  points, 
short  lines  or  blotches,  of  flaky  and  frosted  snow  colour.  Mantle 
even<withrtlie.isfaeU«  except  that  at  the  apertural  upper  angle  it 
ei^^  ^e  filamjent^  I  ^ave  30  oftem  mentioned  as  'being,  present 
in,^^iit|ie^.5«>«^^,  and  whose  particular  function  is  doubtfuL 
Tfi^  vfix\zj^^X%  slender  and;  rather  Ipng,  having  the  fiirst  half  from 
thajpi^ci^/t  9n  ijts  upp^.  p^rt,  clothed  with  a  very  closQ  tunic  or 
tight  overlays, the  di§]c  i^  smoot}i,  c^mpr^sed,  bevelled  to  a  fine 
edge,  and  almost  circular,  with  a  median  vertical  fissure  on  the 
under  surface,  in  whifdj  I  have  often  seen  the  ddicate  white  cor- 
i\^^  j\^^t^,j  j^wsy.,and  iingu^l  riband ;  .l?uit  great  ppw^i's  a^d 
npi)^fihj;tipf^^arej^^uii'ed  tp  seizp  ^  favour^^e  opportunity  of  vision. 
upi,.i^Q,pii)aute.^n4  restjeas  a.  bieing.  The  tentacula  are  very  like  . 
tl^^se  ofjimoa  striata,  moderately  lo^g,  fiat,  rounded  or  obtuse 
at  the  tipsj,  quitft.  ^mpptb)  eveau  under  high  powers,  divergent, 
with  Wge  .Iplaqk  eye§^  not  on  pedicles  or  prominences,  but  fixed 
on  thp.  centre  of  tneir  basea  with  very  little  external  inclination, 
ai^d  ^Klely  aj^art ;  there  is  no  connecting  tentacular  veil,  nor  the 
l^t  tiTiang^larity^  foldings,  or  the  presence  of  apical  inflations, 
asan.th^  Qh^mtzi€e\  on  the  march  the  eyes  are  usually  carrit^d 
iiHit^hiiv  t^e  inargjin  %ithe  shell.  The  foot  is  slender,  greatly  hol- 
lowed out  in  front  and  deeply  labiated,  with  distinct,  long. 


1^4  •    MhWieterk<5w''lfcA«l»iiiikjdJ.  I     f/' 

arcuated  linear  aurijcles  whicb^plav  on  the  march,  ^^f  M  ^'  Loven 
would  term  it,  ^'fiste  vibravfes/*  beiiea^h  Whifciijt  is  shghtly  con- 
stricted, and  a  little  Deyond  the  niiSdl^/ posteally,  is  fixed  on  a 
simple  lobe  without  lateral  >i^qp|^i;^i9ps  or  terminal  cirrhal  fila- 
ment ;  the  light  yellow  subovsd  operculum  with  distinct  grossly 
d^ifiral  ttlrhs;  exttctly  ias  &  ik  pliili»l^iiial/Xttol>ut»2b^ibebw>]di)s 
6{)ercal(im  ^he(o6t  i»  visiMy  tontracbed  oik  ealch .  sadey  >aod.  tflb- 
urinates  m  a  t^oUAded^  t^Sif'  broad  point*;  uo  nn^Hiaki.  hai^i  is 
apparent  iti  atty^pttrt  of  theiiole*  •  .  >  .  x.  ,.  'xv\  a. 
•  Thitr  ereatur^  is  not  at  alj  shy )  it  reniaiised  Ibeiy.&ar  thirty^ttq^ 
hours,  and  gave  etiery  facility  fbr  good  ex^mimUaon/^  it  v^li^^ 
ci^eeps  trp  the  deepest'  gla^seis^^atid  howeyter  roftenr  bohi^d  ftotirn, 
starts  agaiiii  with  iintkbated  Tigoofr*  ^Th^  specimen  de^cribU  w«s 
detected  in  Littleham  Oovey  between  Exmouth'  and  SildMgh 
Baltertob,  in  th^  littoral  level,  in  a  debris' c^  ininiite<)deffiayqd 
libdls'ftiixed  with'satid  and  tti^  Ihait  fats  kn  affensivt&  odoun  tile 
mHiss  behng'deposHed  mi  the  matgini^  of  d0e|)  quist  pooh  affoinlt 
ing  nutriment  to  certain  long  ns^t^W  grassy  ssa^weeds^^.  J  iksvf 
bfie»t  tbua  pertipul^  t»  obvi^t^  difficu}ty  to  fotujre  natu^djhs^ 
anid  I  wisb  the^l.  aucx^ess  in  pt^t^p^  a  I^vq  s{|epip;Qn^itix  Jess 
fcrouMe' than  Ihaive  had.    .       .,  .  ...  ,,  ,  .  tr^    ,n\->i 

<    The  .habitat  of  .this:8pe;eies  i^,I  iMpiiey^,  ^trictjj  iiit^jjjj^ its 

associates  are  the  Ris$^  tparvfi9jR- ^^tf{y  J^  P^^^ 

{Skenea  planorbis,  auct.),  as  these  are  found  in  the  saAio.mi^^  c^ 

spoif;    J'./'\'''i      :  i   y\  '.'    "I   :*.:  •   i./     •;/•-■,•/ "^^vAX 
^  ,.Tl)^t  .this  is^a  I^ttorinidan  and  almost  a  strict  Bissoioean 

ammal,  allowing  a  trifling  margiu  for'  8pe(iiaItyrVariaitJotra,^ad- 

mit9  of  no  dou1)t.  It  has  no  malacological  cbmmutity^ith'  TtiK 


circumstance,  or  by  jJie  centrality  of  the  eyes  at  tli^'^asfe  of  tro 
teptacula:  but  the  veteran  observer  with  deKtJate  4bd^  ait  lAfimf- 
pulation,  patience^  ancl  good. glasses^  wtll  fea^ily  detect  ttii  "Verft- 
^ally  cloven  disk  and  corneous  jawis,  which,  iVith  th:5  rii^ld 
swple  tentacula,,  will  demonstrate  tfaat  this  feinrmsl  is  "merely^im 
elongated  i?W5(?« ;  and  in  Our  volume  of  tnafacolbgifeal  pfeserw- 
tions  now  in  the  press,  we  shall  deposit  it  in  the  se(H;iipii  of  *tKfe 
elongatecl  species  pf  that  genus,    '      ^        .     >-..      }..     . ,  .4> 

'  iatii/eehtfemeti,        '  ""    ^^ 

Your  most  ob^dieit  servant/' '  '     ' 


"  « '  1 J 


F.S.-*^The  remarks  of  Dr.  Tw  Williams  (m  my  ji^MiQ^ial  tibiQ$»y, 
when  finished,  will  be^ulyaokmowledged  either  iu  ]the  '4^iui9l^' 
or  in  the  appendix  to  my  ^^  Malaoelpgiciai  Obser<viitions,V.  ijiow.in 
the  press. 
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.,    .  .^T,  %llf..T^Qniioa£  Arctic  Specie*  of  Cai9.mdK. 
.  „,  I  .,  !  !      ,By  John  Lu^pocs,  Esq.,  r.Z.8. 

■    ■■  ■    .tWiffi  a  Plite.]   ■ 

AxoHd  the  Gnutaced  o^Qcted  bj  Dr.  Sutherland  in  the  Arctic 
Ott^dotisg  the  late' cruite  of  tbe  Isabtl,  conHDanded  by 
Captein  IngkfieUi  are  th?  foUoWiog  efMcieaof  Eutomoetraca : — 
Arpactiais  uniremis,  Gaimard  T ;  AnamaSacera  Pfitervmii,  Tea- 
plett)ii;€'a^iAnuart&iiayBBird;  C.taagntm,K.%.i  C.boTealv,n,&.; 
p.  fhimsus,  a:  Si}  C  etagattSi  n.  b. {. CL  long%a,  n-  >. 
"'6iiitiasd:lMa'6^rtdt  but  not  yet  described,  the  above-men- 
titmed  AifOotiaai  so  I  d(t  taot  feel  ()ULte  Btire  ahoiLt  the  speoies. 
i'  Viihiiikflyl  hbva  not  (been  able  to  find  the  eyss  is  any  of  these 
tapeeiea  otCalanw,  for  t)w  »pirits  of  wise  seem  ts  have  removed 
dS  tracAH  of  them.  -  Ceatidefiiig  that  V.  arcticm  was  the  only 
one  Bs  y^  ^escribed  jcomthat  part  of  the  world>  the  large  pro- 
pot4idn  Qflnerrqwcieftiajiot  sni^rtMng. 

■Cdldrms  maffitas,  n.  b,  'Prona- rotundirtiw;  GephalotboraX  laag- 
"  tins,  6-articti]aitus,  potttiM' rotundatus,  in  medio  acotus.  '  Ad- 

tennse  antipee  corpore  paulo  longioreSj  setiB  kmgia.  Abdnmen 
'■'4-8rticdlatiim,  styKS  ferevibiiB.     Pedes  -  bifetaes  primi,  ramis 

'  3-articulatis }  qtiinti  ramis  2>articU)atis.  ' 
liong.fiiiic.      '       ■    :  -.     '■  ■     . 

Hab.  MareArct.N.Lat.76''10'-r7°,W.Long.60''6'-:i°37'. 

This  spm  lace  be  distinguished  from  all  Dana's 

^feeiee^  hoth  id  Rkincaltmus,  by  having  6  cephalotho- 

rsci^.and  4  s  tgmeiits,  long  antenuary  setie,  and  the 

4  pftflterior  CI  ic  segments  of  unequal  size.     The  spe- 

.cief  fig'^'^'^  ^  n  bis  '  Voyage  en  Scandinavie '  all  have 

Ae  cephalotborax  rounded  bebind,  and  in  Celochilus  sepfentrio- 
tuUit  the  head  fortns  a  distinct  segment.  The  general  shape  of 
tne  cephalpthorax  seen  from  the  side  is  a  long  ellipse,  the  second 
pigment  hieing  the  broadest  part.  The  anterior  segment  is  mucb 
tbe  largest,  Oiea  the  second,  and  after  that  the  others  gradually 
decTiease  in  length  as  w^Il  aa  in  breadth.  The  posterior  is 
reunded  and  obtusely  pointed  in  the  centre.  It  is  the  largest 
species  of  Caiaaus  that  1  know. 

The  anterior  antennie  are  a  little  longer  than  the  body,  and 
about  24-iointed.  The  fourth  segm^t,  counting  from  the  apex, 
has, a  fitnall  hair  xm  each  side  at  the  apex.  The  third  baa  two 
small  ones  on  the  anterior,  one  of  which  as  usual  ia  lanceolate, 
aAd'One  long  one  on  the  posterior  side  at  the  apeE.  The  second 
faaB  B  long  one  on  «ach  side,  that  at  the  posterior  being  however 
tiie  Ittgeet.    The  spioid  segment  beara  aeveral  rather  loi^  hairs. 


126       Mr^  J^  Xiobbock  07»  ^me  Arctic^  ^eoie^  tjf  OaUnid«g. 
The  isecond.ipuiryaf  dnttBnm  ix>Q8iatfi'ji»^iniml)a£  Riband  ^{nat 

2ijomi»di  Tfao^  baeial  aeg^iiEiit  bears  (two  doBg'hainr  cmi^se  ^ide 
and  a  little  tuft  of  shorter  ones  on  the  otiiesri  t 'Thid  htdeitufil;  i« 
pEcdent  also  m  all  the  Calam  I  have  been,  able ^to  ^afpine^  in 
Dieptomme  C^tar^Bjadin  aSoutJu'Ameriean  IHaptomu»vqi  asyet 
described.  The  apical  segment  bears  about  12  long  faairsv  Th^ 
second  branch  consists  of  about  7  segments^  only  paitiftHy di- 
vided from  one  another^  of  which  the  first  and  the  last  are  the 
IfSPgekt,  ISiere  araS  kng  hairs  at  the  upesL  isvd-aboiit^alon^ 
tbe  tnai^in.  > 

Thewcond  jmir  of  nmscilkB^^fe  a  somewhat  triangular  fdate^ 
wbichahowB  traces ^ef  being. divided  into 3  segmentB^  and* bears 
abmt  20  setose  hairs.  >  '  •    (^ 

TTie  third  pair  of  maxilla,  or  first  pair  of  feet  aeei^ing  to 
Dana^  are  cylindrical^  and  consist  of  7  segments  gradually  d^ 
creasing  in  size.  *^' 

All  these  organs  are  attached  to  the  first  cephalothoraciq  seg- 
ment, the  other  5  each  bear  a  pair  of  natatory  legs.  ,  , 

The  natatory  legs  consist  each  of  a  2-jointed  basal,  part;  and 
2  rami.  In  this  species  the  rami  of  the  first  pair  each  have 
3.  joints,  and  .th^  outer  one  is  rather  longer  than  the  ipnar 

iA^is-p).:    ■,.::  ■  ^'  .;,  ''^:  , 

The  rami  of  the  fifth  pair  are  reduped  to  2  segmeht?,,  au4,the 
basal  pai't  is  armed  on  its  inner  mpgin.wjth  a  ;row  of  short  stout 
teeth  (fig.  1). 

The  abdomen  has  4  segments^  of  which  tbe  anterior  is  the 
largest^  and  the  second  next*  The. lamellae  are  npt  mucb longer 
than  the  last  segment. 

Cbloul*?  /       •     ""'   ^ 

C*  plu^vioaus,  D,  a.  Froois  rotondatua^  CepbalDtbotax  migiiiu^ 
6-articulatus^  postice  rotundatus^  in  medio  aeUtlis*  Aifteniise 
anticse  corpore  paulo  longiores^  setis  longis.  Abdomen/ t^Karti* 
culatum,  stylis   brevibus.     Pedes  biremes  primi^  ramis  4-, 

"   quimti  rami»  SUartkulatis. 

Lo^.  '^^unci 

««*.  Mane  Arct.  Ni  Lat.  V?"",  W.  Lang,  rl*^  87^. 

Tliis  species  tnuch   refeemibles  the  preceding.     The  second 
maxillae,  mandibles,  and  maxillipeds^  are  similar.   IPhe  seccSntf  pair 
of  antennae  differ  in  having  another. smalji  s^ment  at  fbe"  apex 
of  the  larger  ramus.     The  hair  at  the  apex  of  the  penultimate 
aegment  is  abo«i  the- same  Ebee  as  the. rest,'  while  ijt  G*-  MagnlUs  it 
)fl  much  'longer  tbaa  the  correspoiidiag<<hair  of  the'p^eoediikg 
segments.  •■••••  ••«.''     -  i^.  •;:  ^!. 

,  ;.Tlke  ifitfe^  pair  of  oatatery  legs  (fig. 4}  have  4«dgmenis  to 


.  t 
'  I. 
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eaoh  mmiis^  and  tlie  seeoadaryaetiB  sre  larger  than  in  the  other 

spaeusi.i   The  inner -side  pf  the  large  ranLimalso  in  all  the  le^ 

)u»<HK«the)seooiidMsegn»tt'aTbw  of  ohort  hairs*  (resembling  iht 

aetsBfOn'the  kh^er  QDeli9« 
1  The  f^h  pdir>  (%.  5)  have-  the  ramii  S-joiated*    They  have 

BroaU  $piReav  on  the  base*  like  the  oorreaponding  pair  of  legs  in 

CLmaffnu&i 
'  iCokraiP'? 

'.  .  ■ 

C»  4on0a/(i:...  fVoas  rotundatus.  Cephalothoraz  magtiusj  6»ai>ti>- 
culatus^  postice  rotundatus^  in  medio  acutus.  AnlicniaB 
mtic«$.  ooiTiore'  pauJk>  longkureS)  ^aeiis  longis.  Pedes,  bi- 
Kemea  .ant«biy:  jramis  S-articulatia;  postici  unnm  tantum** 
modo  segmentum   habent.     Abdomen  dnartioiiifaitumy   atylia 

.   brevibcia*        »        j 

Long*  i  nne* 

Hab.  Mare  Arct.  N.  Lat.  76^-78°  4ff,  W.  Long.  70^ 

■  The  apical  haii^s  of  the  anterior  antcunse  are  short.    The  pos- 
terior antennse  resemble  those  of  C,  maanus  (PI.  V.  figsi  2,  3). 
'Colbur? 

C.  elegims.  Prons  rotundatus.  CeJ)haIothorax  angustus,  6-art'i- 
culatus^  postice  rotundatus.  Antennae  anticae  corpore  paulo 
longiores,  setis  longis.  Pedes  biremes  primi  rarais  2-articulatis, 
ultimi  maris  unnm  tantmnmodo  segmentum  habent;  foeminse 
pedes  postici  parvissimi.     Abdomen  2-articulatum. 

Long,  i  unc. 

Hab,  Mare  Arct.  N.  Lat.  62°  11',  W.  Long.  52°. 

This  species  appears  only  to  have  occurred  in  one  place,  where 
it  was  abundant.  The  individuals  are  all  about  the  same  size, 
modi  I  do  not  think  it  can  be  the  young  of  any  other  species 
(El.  V.  figs.  7,8,9). 

C<dour? 

C.  longus.  Frons  rotundatus.  Cephalothorax  5-articulatu8,  pos- 
tice obtusus  sed  non  rotundatus.  Antennae  anticse  corpore  bre- 
viores,  setis  brevibus,  apiealibus  tamen  longia.  Pedes  biremes 
antici  ramis  3-articulatis.  Pedes  postici  minimi.  Abdomen 
longum,  angustum,  3-articulatum. 

Long.  ^  unc, 

Hab.  Mare  Arct.  N.  Lat.  76°-76^  3(y. 

Of  this  species  thei*e  are  only  three  specimens/  but  it  is  very 
•distinct  from  any  of  the  otiber«;  the  length  of  the  abdomen  being 
its  most  striking  characteristic. 

The  anterior  antenna  are  about  as  long  as  the  cephalothorax, 
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and  slender ;  all  the  hairs  are  short  except  two^  one  on  each  side 
of  the  apical  segment. 

7^  second  antenna  have  the  6-jointed  ramus  rather  longer 
than  the  other. 

JTie  third  pair  of  maxiUipeds  are  rather  small,  and  consist  of 
6  segments,  of  which  the  basal  has  10  setose  hairs  arranged  by 
pairs. 

The  natatory  legs  increase  in  size  from  the  first,  which  are 
only  y\y  inch  in  length,  to  the  fourth,  which  are  yV^h.  The  rami 
are  3-jointed. 

The  fifth  pair  (fig.  10)  are  small,  ^  inch  in  length.  They 
consist  of  a  basal  segment,  then  a  swollen  part,  which  appears  to 
represent  the  second  basal  segment ;  then  a  narrower  part,  pro- 
bably homologous  with  the  larger  or  outer  ramus.  It  has  a  con- 
striction in  the  middle,  and  bears  three  hairs  at  the  apex,  and  a 
short  one  externally  at  the  middle. 

The  abdomen  3-jointed,  long,  without  the  lamellae  -j/^  of  an 
inch  in  length ;  the  lamellae  themselves  are  ^\^,  f .  e.  as  long  as  the 
preceding  abdominal  segment,  and  each  bears  5  plumose  setae, 
4  at  the  end  and  1  on  the  external  side. 

In  the  basal  segment  of  the  abdomen  is  an  oblong  vesicle ;  it 
is  present  in  all  the  species,  but  is  very  conspicuous  in  this  one. 
I  neither  know  its  structure  nor  its  use,  but  from  its  position,  I 
imagine  it  is  connected  with  generation. 

In  passing  I  may  remark,  that  Dr.  Sutherland  collected  C. 
arcticus  from  N.  Lat.  59°  to  78°  SO',  and  from  W.  Long.  29°  30' 
to  71°  37'.  In  several  cases  Dr.  Sutherland  remarks,  that  when 
none  were  caught  at  the  surface,  after  sinking  the  dredge  two  or 
three  fathoms,  "  hundreds  were  obtained  in  a  few  minutes.''  The 
colour  is  red. 

These  species  are  on  an  average  \  of  an  inch  in  length,  which 
is  much  larger  than  the  average  of  the  whole  genus.  The  Arctic 
seas  therefore  seem  very  favourable  to  the  development  of  the 
genus  Calanus.  The  colour  had  in  every  specimen  completely 
disappeared. 

Note. — There  is  some  confusion  about  the  name  Calanus. 
The  genus  was  founded  by  Leach,  with  the  type  C.  Finmarchicus, 
on  erroneous  characters.  Dr.  Baird,  however,  finding,  that  though 
Leach's  reasons  were  ill-founded,  others  made  it  necessary  to 
erect  it  into  a  new  genus,  dropped  Leach's  name  Calanus  and 
adopted  a  new  one,  Temora,  for  the  same  species.  Dana  in  his 
work  on  Crustacea  uses  the  name  Calanus,  as  I  have  done  in  this 
paper.  It  is  however  doubtful  whether  the  species  which  he  and 
I  have  referred  to  Calanus,  really  belong  to  the  same  genus  as 
C.  Finmarchicus;  there  are  no  specimens  of  it  in  the  British 
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Mtts6ittn;but'l>r;BkiW  ttimks  thkt  the  rostriltii  is  pot'fumte 
like  that  of  Cetochilus.  Prof.  Dana  has  no  donbt  tl^at  they  are 
simflar  tn  this  i^speltt,'  Iftit's^fpartited  thetn  Because  the  eyes  are 
in  Calanus  close  together,  in  Cetochilus  at  opposite  slde^  6f  the 
heaa.  "If'Df.^Baittl'is  H^ht;  then  the  ahtyr^-deseribed  specif 
ynUlk'madkiHi^iri  if  th^'dlfffer  as'to'lhfe  eyes;  will  fofm'ft  neSt  * 
genus.  Till  these  points  are  decided,  it  will  be  convenient  ttt  ' 
cot^id^r"theml't8  h6(MhrA.  Dr.^Bairf  referred  V.  ttteOcus  to 
Cetohhibi^  on  ycoouirt  6f  its  felled'  rosf rutn j  *       • 

V 

I  EXPEANATION  (WP  PLATE  Yr  ,  v 

IHf^/  -1'.- Fifth  t^oh^  6f  nallatjory  kg«  or  •  <     Ca/«Htt»  Mur^iiit^. 
-^    ^.  Fir9t  ditto  ,  C.  bwmuJU  • 

.   —    3.  Fifth    .        dittQ  .        .   C'.  b9realU. 

— .  4»  First         ,  ditto  ,  C.vlumosus. 

—  5.  Fifth       '     ditto     •  Cplumom.  '  ■ 

—  6.  First  ditto  •  'CmagiuM," 
-^  t.  Fifth  dittcubftite-uialeof  C.  tUgaiM,  • 
--•&  Fourth..    4ittooCrtie  female  of.  C.^I^OfM.    . 

—  9.  Third  pair.of  ma^lijped^  of         .  .C,  elegan$. 

—  10.  Postenof  legs  of  C.  lanavs. 

—  11.,  Abdomen  and  posterior  part  -at  the  cephafothonax  of   •     * 

J  ....  .  r      -       .      .  ,   •  ,  ^  .  .         -;        J 

Xiy.— rl^^fcnp/ion  o/  a  /i6t(;.  Gi^rw^  awrf  Species  of  British  Cuy- 
.  ci^Uoriidw.,    ^iy  T.'  Vernon  Woxlastqjn,  M.A\,  F.L.S.   * 

'        <JetiUS  PENtAttTHRtJM,  WoH.  '  '  '      ' 

lC?tv3OT«,ang^3jto7pylin4nc^^    scuIpt^iratupQi,  Ccw^e^t  formam. 
simulans^  sed  ab  illo  certe  distinctum :  capite  subporrecto  ;  rostra 
prot^l\qr^ce  parum  br^viore,  panalleb^  tereti.  B9.t  gracili,^  subrpqto ; 
aerobe  fsxum  profu^da^  (lecurva^  usque  ^d  oculorum  margineiu 
inferiofpm  retrorsum  iuct&^pcuUs  parvis^  j:Qtundatis^  laterdibua, 
leviter  prominuUsi;  ^o/Aor(a[ce  elongsd^o^  subconico.  mox  ^pone  , 
apicem  subito  transversim  constricto^  necnon  ad  basin  ipsam 
mar&^inato :  scutello  minuto,  subrotundato :  elytris  parallelis.  ad 
apioL  ipeam  leviter  .fiBtt^nati^  et  ^ngoktim  aubrotundfltj.. 
ArUen0^  brevd9>  Tpbustse^^  versus  medium  rostn  (in  utroqi^eaexui 
ni^i.&Uor)  iHfiertas;  ^cap^o  subreeto  (yix  incurvo)^  leviter  clavato; 
ytm^^.S-articulatQj  articulia  latitudine^  vix  cresceptibus,  l^?  et 
2^.9ubrQbcanioJ3j  3%  4*®  et  S^^paujo  brevioribus^  tiransverso-   , 
obcopi^4;,.(»^'^u&  jotuu^ato-ovatp^,  solidis^mo  (^rticuljs  s^e 
obfienrimdiB)^  pjlpaoji  u^cuon  f^d  apicem  apongioso.     Pedes  bre- 
vif||»€»lli|'rQWti^ad  b«i3iii  valde  (praesej:tim  ppsterioresi)  dis^te$ : 
/eoMiTf&ttf  /Clavatis^  muticis :  t^is  r^tis^  ad  apicem  externum  in  . 
uneasdi.'paagBum  robustum  aciatum  inflexum  ,  productis ;  tqrsis  \ 

Ann.  Sf  Map.  N,  Wist.   Ser.  2.   Fb/.xiv.  9  * 
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pseudotetrameris^  articulo  antepenultimo  reliquis  paulo  latiore ; 
ultimo  flexuoso^  clayato,  vnguicvlis  sat  magnis  simplicibus 
munito. 

A  irevre,  qimique^  et  apOpov,  artus. 

The  very  interesting  little  insect  from  which  the  above  struc- 
tural diagnosis  has  been  drawn  out^  although  an  undoubted 
member  of  the  Cossonides  of  Schonherr^  is  so  singularly  formed 
as  regards  its^v^-jointed  funiculus^  that  it  may  perhaps  be  looked 
upon  as  connective  between  that  subfamily  and  the  Rhyncopho- 
rides, — ^in  which  a  like  number  of  articulations  (though  six  is 
the  normal  quantity)  occasionally  obtains.  It  is,  I  believe,  the 
only  representative  of  the  Cossonides  hitherto  described  in  which 
less  than  seven  joints  to  the  funiculus  has  been  noticed ;  and  it 
cannot  but  be  received  therefore  as  a  very  important  addition, 
not  only  to  our  native  fauna,  but  to  science  at  large, — as  intro- 
ducing a  totally  new  modification  into  that  immediate  depart- 
ment of  the  Curculionida.  In  its  general  contour  and  habit  it  is 
more  suggestive  of  a  minute  Cossonus  than  of  anything  else,  its 
glabrous  deeply-sculptured  surface  and  slender  subcylindrical 
body,  in  conjunction  with  its  medially-inserted  antennae  and  its 
basally-distant  anterior  legs,  bespeaking  a  close  relation  with 
that  group :  nevertheless  (in  addition  to  the  peculiarity  of  its 
funiculus,  in  which  it  recedes  from  it  in  toto)  its  rostrum  is  of 
perfectly  equal  breadth  throughout  (not  being  dilated  at  its  ter- 
mination), and  the  apex  of  its  elytra  is  somewhat  acuminated  and 
rather  curiously  developed, — each  of  them  having  a  tendency  to 
be  separately  rounded  off,  and  subrecurved,  at  its  extreme  mar- 
gin (in  a  precisely  similar  manner  to  what  we  observe  in  many 
of  the  Apions).  Its  discovery  is  due  to  my  nephew,  H.  W.  Hut- 
ton,  Esq.,  of  Spridlington  near  Lincoln,  who  captured  four  spe- 
cimens in  the  vicinity  of  Exeter  during  November  of  1853.  It 
may  be  characterized,  specifically,  as  follows  : — 

Pentarthrum  Huttoni,  Woll. 

P.  angusto-subcylindricum  ferrugineo-piceum  subnitidum  gla- 
brum,  rostro  ad  basin  profundius  sed  apicem  versus  leviter 
punctato,  prothorace  elongato  valde  profunde  punctato,  mox 
ante  basin  latiore,  elytris  rugulosis  punctato-striatis,  inter- 
stitiis  minutissime  seriatim  punctulatis,  antennis  pedibusque 
paulo  pallidioribus  et  rufescentioribus. 

Long.  Corp.  lin.  If. 

P.  narrow  and  subcylindrical,  pale  rufo-  (or  ferrugineo-) 
piceous  (the  prothorax  however  being,  apparently,  rather  darker 
than  the  elytra  and  the  apical  portion  of  the  rostrum),  slightly 
shining  ana  glabrous.  Rostrum  of  equal  breadth  throughout ; 
somewhat  coarsely  punctured  at  its  base,  but  lightly  so  towards 
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its  apex.  Prothorax  elongated  and  subconical, — being  attenuated 
anteriorly^  and  widest  just  in  front  of  its  base^  where  it  is  about 
as  broad  as  (or^  if  anything^  a  little  broader  than)  the  elytra ; 
very  deeply  and  regularly  punctured  all  over ;  somewhat  convex 
and  even^  and  with  scarcely  any  indications  of  a  dorsal  line. 
Elytra  parallel  and  rugulose^  deeply  punctate-striated^  and  with 
a  row  of  very  minutely  impressed  points  down  each  of  their  in- 
terstices. Antenme  (especially  their  flcape  and  club)^  and  the 
kffs,  of  a  paler  and  clearer  colour  than  the  rest  of  the  surface, — 
being  somewhat  rufo-ferruginous  (or  very  pale  rufo-piceous) : 
the  tibus  (particularly  the  inner  edge  of  the  anterior  pair,  which 
are  strongly  setose)  and  tarsi  of  the  former,  and  the  club  of  the 
latter,  very  pubescent.  Body  beneath  uniformly  and  deeply 
punctured  all  over, — with  the  anal  region  minutely  fulvo- 
pubescent. 

Respecting  its  claims  to  admission  into  the  British  fauna 
there  cannot  be  the  slightest  question, — the  village  of  Alphing- 
ton,  in  which  it  was  detected,  affording  no  local  reasons  what- 
soever for  suspecting  that  it  could  have  been  accidentally  intro- 
duced. On  the  contrary,  indeed,  I  am  informed  by  Mr.  Hntton 
(to  whom  I  have  dedicated  the  species)  that  he  has  made  the 
most  careful  inquiries,  and  that  no  foreign  timber  (or  material) 
of  any  kind,  so  far  as  he  was  able  to  ascertain,  had  entered  the 
place.  The  specimens  were  found  amongst  1(^8  of  wood^  recently 
cut  up  for  burning ;  and  Mr.  Hutton  states  that  it  was  from  out 
of  a  hard  and  undecayed  portion  of  a  cherry-tree  (in  which  their 
winding  burrows  were  very  apparent)  that  he  succeeded  in  extract- 
ing them.  I  should  add,  that  I  forwarded  an  example  a  few 
months  ago,  for  comparison,  to  Berlin,  where  it  was  totally  un- 
known ;  and  I  have  no  hesitation,  therefore,  in  regarding  it  as 
altogether  new  to  the  CurculionieUB  of  Europe. 


XV. — On  the  Genus  Lycium.     By  John  Miers,  Esq., 

F.R.S.,  F.L.S.  &c« 

[Continued  firom  p.  20.] 

B.  Neooe^. 

*  Filamenta  kevia,     Sp.  23. 

23.  Lycium  pallidum  (n.  sp.}; — ^ramosum,  ramulis  tortuosis,  sub- 
nitidis,  fiisco-rufescentibus,  grosse  nodosis,  breviter  spinosis, 
creberrime  foliosis,  foliis  e  nodis  fasciculatis,  glaberrimis,  spa- 
thulato-oblongis,  obtusis,  imo  in  petiolum  tenuem  angustatis, 
utrinque  alutaceo-glaucis,  camosulis,  eveniis ;  floribus  majus- 

9* 
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calis^  in  fasciculis  binis^  folio  sequilongis^  calyce  pedicello 
paullo  breviori^  poculiformi^  camosulo^  glabro^  lacinulis  5 
lineari-acutis^  tubo  sequilongis,  patentibus;  corolla  pallide 
ochroleuca^  tubo  cylindrico^  supra  medium  infmidibuliformi, 
limbi  laciuiis  5^  rhomboideo-ovatis^  tubo  4to  brevioribus: 
staminibus  5^  subaequilongis,  longe  exsertis^  filamentis  glaber- 
rimis^  medio  tubi  insertis^  bine  geniculatis,  et  in  nervis  tot- 
idem  pilosis  ad  imum  decurrentibus^  antheris  ovatis^  profunde 
cordatis^  connectivo  apice  in  mucrone  excurrentibus :  stylo 
.  filiformi^  longe  exserto^  stigmate  clavato^  sub-2-labiato. — In 
Nova  Mexico. — v.  s.  in  herb.  Hook.  {Fendler,  n.  670). 

This  species  bears  greatly  the  habit  of  L.  Atistrinum,  but  has 
a  far  more  pallid  aspect :  the  spines  are  barely  more  than  2  inches 
long ;  the  nodes  are  large  and  prominent^  and  from  each  of  them 
arises  a  fascicle  of  three  to  ten  leaves^  1^  inch  long^  \  inch  broad : 
the  pedicels  are  3  lines  long;  the  calyx  2^  lines^  fleshy^  some- 
what bell-shaped,  and  divided  half-way  into  five  equal,  pointed 
divisions,  which  are  considerably  spreading:  the  tube  of  the 
corolla  is  8  lines  long,  is  contracted  to  a  diameter  of  ^  a  line  in  its 
lower  moiety,  while  the  upper  half  expands  gradually  to  a  dia- 
meter (tf  3  lines  in  the  mouth :  the  segments  of  the  border  are 
short,  broad,  obtuse,  somewhat  rhomboidal,  2  lines  long  and 
2^  lines  broad,  and  as  well  as  the  tube  are  marked  with  branching 
nervures ;  it  is  quite  glabrous,  except  in  the  prominent  ribs  that 
extend  from  the  base  to  the  point  of  insertion  of  the  glabrous 
filaments  in  its  middle :  the  stamens  reach  nearly  to  the  extremity 
of  the  segments,  one  however  is  a  little  shorter  than  the  others ; 
the  anthers,  of  a  deep  red  colour,  are  cordate  at  the  base,  attached 
along  their  upper  moiety  to  an  intervening  coqaective,  which  is 
excurrently  and  curvedly  mucronate  at  the  apex,  as  in  L.  orien- 
tale ;  the  style  is  filiform,  of  a  reddish  colour,  curved  above,  and 
extends  \  inch  beyond  the  stamens;  the  stigma  is  deeply  2-lobed* . 

**  aiamenta  pUosa.     Sp.  24  ad  35. 

24.  Lycium  fragomm  (n.  sp.) ; — fruticosum,  ramosum,  ramulis 
cortice  fusco  rimoso,  axillis  grosse  nodosis,  nodis  breviter  spi- 
nosis,  foliis  e  nodis  fasciculatis,  anguste  linearibus,  margine 
revoluto  subtus  quasi  3-costatis,  utrinque  glanduloso-rugosis ; 
floribus  e  fasciculis  solitariis,  pedunculo  capillaii  folio  sequi- 
longo,  calyce  scabrido,  urceolato,  ad  medium  lacinulis  4  acutis 
erectis  partito,  corolla  glabra,  anguste  cylindrica,  supeme  paul- 
lulo  infundibuliformi,  calyce  6plo  longiori,  limbi  laciniis  4, 
brevibus,  rotundatis,  margine  ciliatis,  tubo  7mo  brevioribus, 

'*'  An  outline  of  this  plant  with  floral  analysis  is  given  in  the  'Illustr.  South 
Amer.  Plants',  vol.  ii.  plate  67  C. 
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stamiiiibiis  4  inclusis^  1  paullo  longiori^  filamentis  infra  medium 
tubi  insertis^  hinc  longiuscule  pilosis,  supeme  glabris,  tenui- 
bus ;  stylo  longitudine  staminum,  stigmate  clavato,  2-lobo. — 
Peru. — V.  s.  in  herb.  Hook.  {Cuminff,  948). 

This  forms  a  very  distinct  species,  with  rugous  knotty  branches 
and  naked  spines,  2  lines  in  length,  springing  out  of  the  nodes  : 
there  are  five  to  ten  leaves  in  each  fascicle,  4  or  5  lines  long,  and 
I  line  broad :  the  slender  peduncle  measures  4  lines ;  the  some- 
what tubular  calyx  is  1^  line  long,  half  cleft  into  four  narrow, 
acute,  equal  segments,  each  separated  by  a  rounded  sinus ;  the 
tube  of  the  corolla  is  5  lines  long,  1^  line  in  diameter  at  its 
broadest  part,  the  lobes  of  the  border  being  only  |  line ;  the 
filaments  are  inserted  into  the  tube  at  a  distance  of  a  quarter  of 
its  length  from  the  bottom,  and  are  pilose  at  base  for  one-fourth 
of  their  length*. 

25.  Lycium  implexum  (n.  sp.) ; — ^fruticosum,  intricato-ramosum, 
ramis  ramulisque  rimoso-rugosis,  ochraceis,  glabris,  ramuhs 
nodosis,  apice  spinescentibus,  spinisque  axillaribus  brevibus 
aciculatis  armatis ;  foliis  e  nochs  fasciculatis,  minimis,  cuneato- 
oblongis,  camosis,  utrinque  aspero-pilosis,  floribus  e  fasciculis 
approximatis,  solitariis,  pendulis^  pedunculo  folio  calyceque 
sequante ;  calyce  parvo,  pubescente,  sequaliter  4-dentato,  co- 
rolla pallida,  elongata,  anguste  cylindrica,  supeme  infundibu- 
liformi,  extus  glabra,  intus  ad  medium  pubescente,  limbi 
laciniis  4,  brevibus,  rotundis,  Isevibus,  tubo  5to  brevioribus^ 
staminibus  4  capillaribus,  subaequalibus,  longe  exsertis^  infra 
medium  tubi  insertis,  pro  dimidio  inferiori  molliter  pubescen- 
tibus,  supeme  laevibus,  pro  tertia  parte  exsertis,  stylo  longitu- 
dine staminum. — Chile,  ad  Coquimbo. — v,  8,  in  herb.  Hook, 
et  Lindley  {Bridges,  n.  1334). 

This  very  distinct  plant  bears  greatly  the  aspect  of  several 
species  of  the  genus  Alona,  and  of  Phrodus,  which  I  have  before 
described  {huj.  op,  iv.  33),  all  collected  in  the  same  neighbour- 
hood, and  at  the  same  time,  by  Mr.  Bridges,  as  their  respective 
numbers  will  show.  The  branches  and  branchlets  are  very  knotty 
and  intricately  crossed;  the  prominent,  nodose  axils,  scarcely 
3  lines  apart,  have  a  fascicle  of  four  to  eight  leaves  springing 
from  them,  and  many  are  furnished  with  a  short  needle-formed 
spine.  The  leaves  are  spathulately  oblong,  obtuse^  fleshy,  glau- 
oously  pubescent  on  both  sides,  with  short,  rigid,  erect  hairs ; 
they  are  1  or  1^  line  long,  and  scarcely  more  than  \  line  broad : 
the  peduncle,  often  deflexed,  is  1  Une  long,  and  about  the  same 
len^h  as  the  pubescent  calyx,  which  is  divided  half-way  into 

*  This  species  with  sectional  details  is  represented  {loc,  cit.)  plate  67  D. 
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four  linear^  obtuse,  erect  teeth :  the  corolla  is  5  or  6  lines  long, 
^  line  broad  towards  the  base,  but  swelling  to  ^  line  in  diametef 
at  its  mouth,  the  four  smooth,  almost  orbicular  lobes  of  the 
border  being  about  f  line  diameter ;  the  capillaiy  filaments  are 
inserted  into  the  tube  at  a  distance  of  one-third  of  its  length  from 
the  base ;  they  are  4  lines  long,  and  are  pubescent  for  two-thirds 
of  their  length,  the  inner  surrounding  portion  of  the  tube  being 
also  pubescent  for  about  the  same  distance.  This  species,  although 
with  acicular  spines,  will  be  seen  to  be  extremely  diflFerent  from 
L.  rachidocladum,  described  by  M.  Dunal  from  the  same  locality*. 

26.  Lycium  minutifoliumy  Bemy  in  Gay  Hist.  Chile,  v.  93; 
Walp.  Ann.  iii.  173 ; — ramosissimum,  ramulis  spinescentibus ; 
foliis  fasciculatis,  minutissimis,  ovatis,  obtusis,  hnrsutis,  pedim- 
culis  axillaribus,  solitariis,  calyce  4-dentato,  vix  puberulo, 
corolla  anguste  tubulosa,  longiuscula,  apice  vix  dilatata,  limbo 
4-fido,  staminibus  vix  exsertis. — Chile. 

From  the  above  description  we  may  infer  that  this  plant  bears 
much  analogy  with  the  preceding,  apparently  differing  in  its 
ovate  leaves  and  scarcely  exserted  stamens. 

27.  Lycium  stenophyllum,  Remy,  he.  cit.  p.  94; — spinescens, 
ramosum ;  foliis  fasciculatis,  insequalibus,  linearibus,  crassius- 
culis,  obtusis,  pubescentibus,  3  lin.  longis ;  floribus  solitariis, 
axillaribus,  calyce  4-fido,  pubescente,  segmentis  oblongis,  ob- 
tusis; corolla  tubulosa. — Chile. 

From  the  above  description  it  is  not  clear  to  which  section 
this  species  belongs ;  but  from  its  4-merous  flowers  and  its  habit, 
it  is  probably  nearly  allied  to  the  two  preceding  species. 

28.  Lycium  cestroides,  Schl.  Linn.  vii.  70.  Acnistus  cestroides, 
nob.  III.  So.  Am.  PL  i.  23;  Dun.  in  Prodr.  DC.  xiii.  500; 
— breviter  spinosum,  ramis  subflexuosis,  albescentibus,  juniori* 
bus  pubescentibus,  ramulis  brevibus,  floriferis,  apice  spinosis ; 
fohis  alternis,  ellipticis,  oblongis,  apice  acuminatis,  imo  cunea- 
tis,  margine  subreflexo  obsolete  crenulato  puberulo,  nervosis, 
utrinque  subglabris  et  minutissime  rugulosis,  sub  lente 
glanduloso-scabridis,  subtus  pallidis,  petiolo  tenui,  longiusculo, 
canaUculato,  puberulo :  floribus  pedunculatis,  calyce  tubuloso 
pallide  membranaceo,  lineis  5  viridibus  late  costatis  signato, 
pubescente,  5-dentato,  dentibus  acutis,  erectis,  intus  margine- 
que  albido-lanatis ;  corolla  Longe  tubulosa,  imo  angustiore, 
calyce  5plo  longiore,  glabra,  limbi  laciniis  3,  rotundis,  mar- 
gine densissime  albo-fimbriatis,  erectis,  valde  imbricatis ;  sta- 

*  A  representation  of  this  plant  with  details  is  given  {loc,  cit.)  plate  6/  £. 
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minibus  5^  insequalibus^  inclusis^  medio  tubi  insertis,  2  lon- 
gioribus  fitucem  vix  attingentibus^  imo  pubescentibus^  ovario 
oblongo,  corollse  circumscissae  reliquo  induto^  stylo  incluso^ 
apice  incrassato. — Banda  Oriental  et  Tueuman. — v.  s,  in  herb* 
Hook.  Santiago  del  Estero  (Tweedie)*. 

This  species  was  formerly  referred  by  me  to  Acnisius  {loc.  dt.) 
on  account  of  its  shrubby  habit^  large  leaves^  and  crowded  fasci- 
culate or  umbellate  flowers,  the  lobes  of  the  corolla  having 
woolly  margins ;  but  my  knowledge  of  it  was  then  only  derived 
from  Schlechtendal's  description.  Since  that  time  I  have  seen 
a  specimen  of  a  plant,  evidently  referrible  to  the  same  species, 
which  at  a  first  glance  bears  more  the  aspect  of  an  Acnistus  or  a 
Cesirum,  than  a  Lycium :  on  closer  inspection,  it  will  be  found 
that  the  flowers  are  only  crowded,  by  the  close  approximation  of 
the  axils.  The  lobes  of  the  border  are  not  tomentose,  as  in 
Cestrwh  or  Acnistus,  but  densely  ciliated,  and  have  a  very  de- 
cided imbricated  aestivation ;  these  circumstances,  together  with 
the  structure  of  the  stamens,  and  the  cupular  induvium  of  the 
corolla  that  surrounds  the  ovarium,  mark  unquestionably  the 
genus  to  which  it  really  belongs.  Tweedie's  plant,  although 
from  a  somewhat  distant  locality,  is  evidently  the  same  species 
as  Sellow's;  both  may  be  said  to  grow  within  the  same  region. 
It  appears  to  be  a  very  frondose  shrub,  with  large  leaves,  and 
generally  unarmed )  but  sometimes  it  bears  short  spines  in  some 
of  its  upper  fioriferous  axils.  The  leaves  are  alternate;  and 
their  axils  produce  in  the  following  year  short  branchlets,  with 
very  approximate  leaflets,  which  assume  somewhat  the  appear- 
ance of  fasciculated  clusters.  The  younger  leaves  are  pubescent, 
upon  long  slender  petioles;  but  as  they  grow  older,  they  become 
glabrous,  except  at  the  base  and  on  the  petiole,  where  oy  a  lens 
the  remaining  pubescence  is  always  distinguishable.  The  larger 
leaves  measure  3^  inches  in  length,  including  the  petiole  of 
5  lines,  upon  which  the  narrowing  base  of  the  blade  is  somewhat 
decurrent ;  they  are  10  lines  broad :  other  leaves  vary  from  1^ 
to  2^  inches  in  length,  and  7  to  9  lines  in  breadth.  Schlechten- 
dal  describes  the  leaves  as  having  short  petioles ;  but  the  differ- 
ence is  probably  accidental,  depending  on  the  comparative  breadth 
of  the  decurrent  portion  of  the  blade  on  the  petiole.  The  flori- 
ferous  branchlets,  often  terminating  in  a  spine,  are  |  to  1  inch 
long,  and  bear  many  small  crowded  leaves,  and  very  numerous 
flowers  in  almost  aggregated  clusters.  The  peduncles  are  slender, 
somewhat  thicker  above,  and  4  lines  long :  the  calyx  is  tubular, 
1^  line  long,  with  5  acute,  short,  erect  teeth,  from  which  as  many 

*  A  figure  of  this  species  with  analytical  details  is  shown  {loc,  cit.) 
pUte  67  F. 
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oostate  nervures  descend  to  the  base ;  the  teeth^  more  especially^ 
are  covered  with  whitish  pubescence.  The  corolla  is  cylindrical, 
slightly  swollen  below  the  mouth ;  the  tube  is  6  lines  long,  1^ 
line  diameter  in  the  broader  part,  and  quite  smooth ;  the  lobes  of 
the  border  are  erect,  orbicular,  yery  small,  ^th  the  length  of  the 
tube,  and  are  fimbriated  on  the  margin  with  numerous  ciliated 
white  hairs :  the  stamens  are  enclosed ;  two  of  them  nearly  reach  ^ 
the  mouth  of  the  tube,  the  other  three  being  little  more  than 
half  their  length ;  all  are  pilose  for  a  short  portion  of  their  length, 
above  the  point  of  their  insertion  in  the  middle  of  the  tube :  the 
style  is  slender  below,  much  thickened  above  the  middle,  slightly 
curved,  and  the  length  of  the  longer  stamens:  the  stigma  is 
clavate  and  sub-bilobed :  the  ovary  is  narrow,  oblong,  smooth, 
somewhat  shorter  than  the  calyx,  and  is  invested  at  its  base  by 
the  very  short  induvial  cup  of  the  corolla :  Schlechtendal  states 
that  the  berries  are  globose,  red,  and  3  lines  in  diameter. 

29.  Lycium  eUmgatum  (n.  sp.) ; — glaberrimum,  ramosum,  ramu- 
lis  elongatis,  spinescentibus,  nodoso-flexuosis,  glauco-griseis ; 
foUis~4--i8,  fasciculatis,  lineari-subulatis,  obtusiusculis,  imo  in 
petiolum  gracilem  longe  attenuatis,  camosulis;  floribus  in 
fasciculis  solitariis,  pedunculo  folio  dimidio  breviori,  calyce 
•  brevi,  tubuloso,  5-costato,  acutissime  5-partito,  corolla  longe 
et  anguste  tubulosa,  glabra,  sicca^rubescente,  imo  ooarctata, 
supeme  vix  infundibuliformi,  limbi  laciniis  5  breviter  ovatis, 
staminibus  brevissimis,  inclusis,  ultra  medium  insertis,  glabris, 
in  nervis  totidem  hirsutulis  tubi  decurrentibus,  3  longioribus 
faucem  vix  attingentibus,  2  alteris  istis  dimidio  brevioribus ; 
stylo  coroUae  tubo  sequilongo. — Prov.  Argentinas. — v.  s.  in 
herb.  Hook.;  in  desertis  salsuginosis  intra  Gordovam  et  Santiago 
de  Tucuman  [Tweedie,  n.  1212). 

This  plant,  although  very  diflFerent  in  its  growth,  has  its  flowers 
very  similar  to  those  of  the  preceding  species.  Tweedie  remarks 
that  this  and  similar  species,  all  low-growing  shrubs,  abound  here 
and  in  Patagonia  in  endless  varieties  j  (by  Patagonia  he  means 
the  southern  portion  of  the  province  of  Buenos  Ayres.)  The 
leaves,  including  the  petiole  of  one-half  their  length,  are  4  to  6 
lines  long  and  ^  line  broad :  the  slender  peduncle  is  1^  line  long : 
the  narrow,  glabrous,  tubular  calyx,  marked  with  deep  red  lines, 
is  1  ^  line  long,  and  is  half  cleft  into  five  acute  linear  teeth,  having 
pubescent  margins :  the  tube  of  the  corolla  is  4  lines  long,  its 
ovate  lobes  are  barely  |  line  long,  the  three  longer  stamens  are 
1  line,  the  two  shorter  ones  ^  line  in  length*. 

*  This  species  is  delineated  {loc,  cit.)  plate  68  A. 
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30.  Lycium  Juscum  (n.  sp.)  ;^mtricato-ramosum^  spinosum^ 
foliis  glaberrimis;,  fascictdatis^  late  ovatis^  in  petiolum  breyius- 
culum  attenuatis^  eveniis^  crassiuscolis^  glauco-viridibus^  fusds^ 
utiinque  glandtiloso-rugosis^  vel  elevato-punctatis ;  floribus  e 
fasciculis  solitariis^  breyiter  pedunculatis^  calyce  breyi^  cupoli- 
formi^  breviter  4-dentato^  corolla  fusco-purpurea^  longe  tubu- 
losa^  subincurva^  imo  angustiore  et  sulcata^  supeme  pauUo 
ampliore^  limbi  laciniis  4^  brevissimis^  suborbiculatis^  margine 
dense  albo-fimbriatis^  staminibus  4  insequaliter  exsertis^  fila- 
mentis  in  coarctationem  tubi  insertis^  bine  geniculatis  et  hir- 
sutism infeme  in  nervis  totidem  prominulis  glabris  deliquescen- 
tibua^  supeme  Isevibus^  stylo  staminibus  multo  longiore ;  bacca 
caerulescente^  ovali^  breviter  apiculata^  calyce  suffiilta. — In  An- 
dibus  Provinciae  Mendozse. — r.  v.  ad  San  Pedro  de  Uspallata. 

I  found  this  plant  growing  abundantly  in  the  above-named 
portion  of  the  Cordillera;  unfortunately  the  only  specimen 
gathered  duiing  my  last  rapid  journey  over  the  Andes  was  lost^ 
but  some  of  the  leaves  and  flowers  were  preserved  with  the 
berries^  collected  at  the  same  time.  The  leaves  are  somewhat 
fleshy,  roundly  oval,  3  lines  long  and  2  or  3  lines  broad,  sud- 
denly narrowed  into  a  short  petiole  2  lines  in  length :  the 
peduncle  is  2  lines  long;  the  cup-shaped  calyx  is  1^  line  long, 
with  four  short  equal  teeth ;  the  tube  of  the  corolla  is  5^  lines 
long,  the  lobes  of  the  border  ^  line  in  diameter,  and  are  remark- 
able for  their  fimbriated  margins,  as  in  L.  c&stroiiles*. 

31.  Lycium  confertum  (n.  sp.) ; — intricato-ramosum,  ramulis 
nodoso-flexuosis,  spinosis,  rarius  inermibus,  cortice  cano,  ri- 
moso,  spinis  brevibus  in  axillis  approximatis :  foliis  6-10, 
valde  feisciculatis,  angustissime  hnearibus,  in  petiolum  spathu- 
latis,  glaberripiis ;  floribus  in  fasciculis  solitariis,  breviter  pe- 
dunculatis,  calyce  cylindrico,  pilosulo,  laciniis  5  subulatis, 
tubo  sequilongis;  corolla  anguste  tubulosa,  vix  infundibuli- 
formi,  imo  coarctata,  extus  pubescente,  imo  in  contractionem 
tubi  annulo  dense  barbatd  cincta,  limbi  laciniis  ovatis,  glabris, 
tubo  7mo  brevioribus,  staminibus  inssqualibus,  inclusis,  fila- 
mentis  in  medio  tubi  insertis,  longiuscule  hirsutis,  supeme 
Isevibus,  2  longioribus  faucem  attingentibus,  2  vix  sequilongis, 
1  dimidio  fere  breviori,  stylo  exserto,  bacca  ovata,  parvula, 
coccinea,  calyce  suflulta. — In  desertis  salsuginosis  Prov.  Men- 
dozse  et  Sancti  Ludovici. — v.  v,  et  spec,  kxi;  abundat  in  Tra- 
vesiam  a  Mendoza  usque  ad  Coral  de  Desaguadero  et  ad  Alto  del 
Yeso,  Prov.  S.  Luiz. 

This  species  I  found  abundantly  aloug  the  Desert  track  all  the 
*  This  plant  with  floral  details  is  shown  {loc,  cit.)  plate  68  B. 


138  Jif  r.  J.  Miers  on  the  genm  Lycium. 

way  from  Mendoza  to  San  Luiz.  It  varies  in  having  the  leaves 
more  or  less  crowded^  more  or  less  attenuated ;  they  are  from  3 
to  6  lines  long^  \  line  broad ;  the  peduncle  is  1^  or  2  hues  long ; 
the  calycine  tube  is  cylindrical^  f  line  long,  with  narrow^  linear, 
acute  segments  1^  Une  long :  the  tube  of  the  corolla  i|(  4  or  5 
lines  long,  the  segments  of  its  border  are  f  line  long,  the  larger 
stamens  are  2  Unes  in  length :  the  oval  berry  is  3  lines  long*. 

32.  Lycium  Berlandieri,  Dun.  in  DC.  Prodr.  xiii.  520. — Mexico, 
prope  Laredo  {Berlandier). 

38.  Lycium  senticosum  (n.  sp.) ; — intricato-ramosum,  ramis  tor- 
tuosis,  angulatis,  griseo-helvolis,  fere  aphyllis,  ramulis  patenti- 
bus,  apice  spinosis,  foliis  e  nodis  cottoneis  prominentibus 
paucis  (2-3)  fascictdatis,  parvulis,  lineari-spathulatis,  obtusis, 
glabris ;  floribus  solitariis,  folio  duplo  longioribus,  peduncu- 
latis,  ^abris ;  calyce  parvo,  poculiformi,  insequaliter  4-dentato, 
dentibus  acutis,  tubo  duplo  brevioribus ;  coroUae  pallide  flavse 
tubo  imo  coarctato,  infra  e  medium  repente  ac  late  campanu- 
lato,  limbi  laciniis  4,  curtissimis,  tubo  4to  brevioribus,  rotun- 
dato-deltoideis,  reflexis ;  staminibus  4  exsertis,  2  pauUo  lon- 
gioribus, filamentis  in  coarc^tationem  tubi  insertis,  hinc  geni- 
culatis  et  longiuseule  hirsutis,  supeme  capillaribus  et  glabris, 
stylo  staminibus  longiore. — Mexico,  ad  Monterey.—-!;,  s,  in 
herb.  Hook.  {Berlandier,  Jan.  1828). 

This  is  evidently  very  near  L,  Berlandieri,  and  may  possibly 
be  only  a  tetramerous  variety  of  it.  It  appears  to  be  more  barren 
of  leaves,  which  are  smaller  and  fewer  in  each  fascicle :  the  leaves 
are  2^-3  lines  long,  ^  line  broad;  the  pedicels  are  2-2^  lines 
long,  the  calyx  is  nearly  a  line  long,  the  tube  of  the  corolla 
2  lines,  the  segment  of  the  border  if  line  in  length;  the' con- 
tracted portion  of  the  tube  is  narrow,  and  a  httle  longer  than 
the  calyx,  when  it  is  suddenly  enlarged  into  a  bell-shaped  form ; 
the  style  is  the  length  of  the  longer  stamens,  and  the  lower  part 
of  the  ovarium  is  encircled  by  the  cupular  remains  of  the  corolla, 
which  here  breaks  away  by  a  circumscissile  line :  this  same  pro- 
cess is  described  as  existing  in  L.  Berlandieri;  but  it  partakes  in 
no  degree  of  the  nature  of  a  disk,  as  stated  by  M.  Dunalf. 

34.  Lycium  barbinodum  (n.  sp.); — intricato-ramosum,  subinerme, 
valde  foliosum,  ramis  angulatis  summe  nodosis,  cortice  fusco, 
nodis  majusculis,  prominentibus,  subglobosis,  albido-cottoneis; 
foliis  plurimis  (6-8)  fasciculatis,  iuternodiis  duplo  longioribus, 

*  This  species  with  sectional  details  is  represented  (Zee.  cit,)  plate  68  C. 
t  A  drawing  of  this  plant  with  floral  analysis  is  shown  {loc.  cit.)  plate 
68  D. 
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lineari-spathulatis^  obtusis,  imo  in  petiolum  brevem  deliques- 
centibus,  glaberrizms^  camosulis ;  floribus  panrulis  in  fascicu- 
lis  solitariis,  cam  pedicello  brevi  folio  dimidio  curtioribus^  ca- 
lyce  brevi,  poculiformi,  reticulato,  fusco,  breyissime  5-dentato, 
demum  insequaliter  2-3-fisso,  dentibus  sphacelato-pubescenti- 
bus ;  coroUse  tubo  imo  coarctato,  hinc  repente  campannlato, 
glabro,  limbi  laciniis  5,  orbicularibus,  margine  subciliatis,  tubo 
4to  brevioribus;  staminibus  5,  vix  sequalibus,  subexsertis, 
filamentis  imo  geniculatis  in  coarctationem  tubi  insertis,  lon- 
giuscule  hirsntis,  supeme  glabris ;  stylo  imo  articulator  sta- 
minibus paullo  longiore;  ovario  corollse  reliquo  cupuliformi 
imo  circumdato. — Mexico  Septentrionali. — v,  s.  in  herb.  Hook, 
(Sierra  Madre)  Seemann,  no.  2090. 

A  very  leafy  species,  remarkable  for  its  conspicuous,  cottony, 
knotty  axils,  which  are  from  7  to  4  inch  apart :  the  leaves,  four 
to  six  in  each  fascicle,  are  8  to  10  hues  long,  1^  to  2  lines  broad : 
the  flowers  are  about  the  size  and  shape  of  those  of  the  preceding 
species ;  the  peduncle,  equal  in  length  to  the  calyx,  is  1  line 
long;  the  corolla  is  3  lines  long;  the  segments  of  the  border 
are  |  line  long  and  broad*. 

85.  Lycium  ghmeratumy  Sendtn.  in  Flor.  Bras.  fasc.  6.  p.  154; 
Dunal  in  DC.  Prodr.  xiii.  512. 

This  very  distinct  species,  fully  described  by  Dr.  Sendtner 
and  M.  Dunal,  is  remarkable  for  its  approximated  large  leaves 
and  copious  fascicles  of  flowers.  It  is  a  small  tree,  growing 
commonly  along  the  banks  of  the  river  San  Francisco,  about 
eighty  miles  from  its  mouth,  where  it  is  called  Espinha,  though 
it  is  generally  unarmed.  Its  branches  are  much  used  by  the 
natives  for  making  fences.  A  variety,  which  may  be  called 
obovatum,  on  account  of  its  more  ovate  and  obtuse  leaves,  exists 
in  Sir  William  Hooker^s  herbarium,  collected  by  Mr.  Gardner  on 
the  Ilha  de  San  Pedro,  an  island  near  the  mouth  of  the  river 
San  Franciscot. 

***  Filamenta  paullo  supra  basin  geniculatum  globula  pilorum 

donata,     Sp.  36  ad  38. 

36.  Lycium  nodosum  (n.  sp.) ; — glaberrimum,  inerme,  ramis 
flexuosis,  cortice  rimoso,  albescente,  ramulis  virgatis,  axilhs 
approximatis,  nodosis,  cottoneis ;  foliis  (2-5)  fasciculatis,  rarius 
solitariis  et  altemis,  ovato-  vel  oblongo-spathulatis,  apice  rotun^ 

*  A  representation  of  this  species  ^itb  explanatory  sections  is  given 
(loc,  cit.)  68  E. 
t  This  species  is  shown  {loc.  cit.)  plate  68  F. 
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datis^  imo  in  petiolum  brevissimum  attenuatis^  eveniis ;  flori- 
bus  in  axillis  solitariis^  calyce  cnpuliformi^  brevissimo^  crassi- 
usculo^  sequaliter  et  acute  4-dentato ;  corollse  glabrse  tubo  in- 
fundibulifonni^  limbi  laciniis  brevibus^  latis^  reflexis ;  stamini- 
bus  4^  subsequalibus^  longissime  exsertis^  filamentis  in  coarc- 
tationem  tubi  insertis^  bine  geniculatis  et  barbatis^  uno  paullo 
breviori;  stylo  staminibus  sequilongo;  ovario  disco  camoso 
adnato^  et  corollse  reliquo  cupuliformi  imo  circumdato. — Pro- 
vincia  Tucuman  Ai'gentinorum. — ».  s,  in  herb.  Hook,  {Tweedie). 

The  leaves  are  5  to  7  lines  long^  1^  to  2^  lines  broad;  the 
peduncle  is  2 lines  long;  the  calyx  is  ^  line  long;  the  length  of 
the  tube  of  the  corolla  is  2^  lines,  of  the  segments  of  its  border 
^  line :  the  stamens  are  1^  line  longer  than  the  tube,  and  are 
inserted  one-third  of  the  ^stance  from  the  base*. 

37.  Lycium  vimineum  (n.  sp.) ; — inerme,  ramulis  virgatis,  recti- 
usculis ;  foliis  2-3nisve  (interdum  5nis)  fasciculatis,  linearibus, 
imo  in  petiolum  brevem  attenuatis,  eveniis ;  floribus  e  fasci- 
culis  2-^nisve  parvulis,  calyce  4-dentato  pedunculo  vix  bre- 
viori, dentibus  sequalibus  acutis  margine  ciliatis  tubo  Isevi,  po- 
culiformi  paullo  brevioribus ;  coroUae  glabrse  camosulse  breviter 
et  late  cylindricse  tubo  paullo  supra  basin  breviter  coarctato, 
hinc  subcampanulato,  limbi  laciniis  4,  late  subdeltoideis,  reti- 
culato-venosis,  tubo  tertio  brevioribus,  reflexis :  staminibus  4, 
sequalibus,  exsertis,  filamentis  paullo  supra  basin  insertis,  hinc 
glabris  et  geniculatis,  mox  fasciculatim  barbatis,  maculis  tot- 
idem  pilosis  intra  tubum  altematim  interjectis^  stylo  staminibus 
sequilongo. — Prov.  Santa  Fe  Argentinorum. — r.  s.  in  herb. 
Hook.  {Tweedie), 

This  is  said  by  Tweedie  to  be  a  shrub  12  to  20  feet  high, 
evidently  with  long,  slender,  pendent  branchlets,  growing  very 

Elentifully  near  the  town  of  Santa  Fe,  on  the  river  Faran^ :  the 
ranchlets  are  slender,  of  a  light  brown  colour,  smooth  and 
striated.  Two,  three,  or  more  leaves  grow  in  a  fascicle  out  of 
each  cup-shaped  axillary  node ;  they  are  10  to  16  lines  long, 
1  or  2  lines  broad;  two  or  three  flowers  spring  out  of  each 
fascicle  of  leaves,  one  after  another,  at  distant  periods;  the 
peduncle  is  1^  or  1  line  long;  the  smooth  cup-shaped  calyx  is 
of  the  same  length,  and  is  crowned  by  four  equal  triangular 
teeth  with  ciliated  margins :  the  corolla  is  contracted  near  the 
base,  is  broadly  campanular  above,  with  four  short  and  broad 
reflected  segments,  the  length  of  the  tube  being  2^  lines,  and  of 
the  segments  |  line :  the  stamens,  inserted  a  little  above  the 

*  A  drawing  of  this  plant  with  sectional  details  is  given  (loc,  cit.)  plate 
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base  of  the  tube,  are  3  lines  long ;  the  style  is  3^  lines  in  length ; 
the  lower  moiety  of  the  ovary  is  enclosed  in  the  cup-shaped  in- 
duvial  base  of  the  corolla*. 

38.  Lycium  brempes,  Benth.  Yoy.  Sulphur,  40 ;  DC.  Prodr.  xiii. ; 
— spinosum,  glaberrimum,  ramulis  striatulis,  subflexuosis, 
nitidis,  stramineis,  apice  spinosis;  foliis  solitariis,  2-8ni8ye, 
cuneato-oblongis  subovatisve,  obtusis;  floribus  parvis,  bre- 
yissime  pedunculatis,  solitariis;  calyce  brevi,  poculiformi, 
5-dentato ;  coroUse  tubulosse  tubo  calyce  5plo  longiori,  limbi 
laciniis  5,  brevibus,  rotundatis,  reflexis ;  staminibus  insertis. 
— GaUfomia. — v.  *.  in  herb.  Hook. — Magdalena  Bay  {Barclay) ^ 
specim.  fiore  manco, 

A  spiny  shrub  with  a  barren  aspect,  apparently  with  few  ob- 
ovate  leaves,  which  are  4  to  9  lines  long,  narrowed  at  the  base 
into  a  slender  petiole,  and  2  to  3  lines  broad.  The  specimen 
above  referred  to  has  only  a  single  imperfect  flower,  with  a  pe- 
duncle ^  line  long ;  the  calyx  measures  1  line,  the  corolla  3  lines, 
including  the  segments  of  its  border  ^  line  in  length ;  more 
perfect  flowers,  according  to  Mr.  Bentham,  are  5  lines  longf. 

[To  be  continued.] 


XVI. — Note  on  the  supposed  Antheridia  of  Rhamnus. 
By  J.  S.  BuRDON  Sanderson,  M.D4 

[With  a  Plate.] 

In  Mohl  and  Schlechtendal's  '  Bot.  Zeitung '  for  1844,  certain 
peculiar  organs  are  described  by  Dr.  Grisebach  as  occurring  on 
the  stipules  of  the  rudimentary  leaves  forming  the  centre  of  the 
leaf-bud  of  several  species  of  Rhamnus  and  other  plants  belong- 
ing to  different  orders.  In  these  organs,  to  which  he  applies  the 
term  corynidia,  Dr.  Grisebach  finds  a  structure  which  he  sup- 
poses to  resemble  that  of  the  antheridia  of  the  higher  Crypto- 
gamia.  Any  evidence  to  prove  the  occurrence  of  antheridia 
among  the  Phanerogamia  must,  if  confirmed,  necessarily  alter 
the  views,  which  we  are  now  entitled  to  entertain  of  the  general 
signification  of  the  organs  in  question :  it  appeared  therefore  de- 
sirable to  repeat  the  observations  above  alluded  to.  With  this 
object  I  procured,  through  the  kindness  of  Prof.  Balfour,  a  suffi- 
cient number  of  the  buds  of  several  species  of  Rhamnus,  viz. 

*  1  Lis  species  with  sectional  details  is  represented  (loc.  cit,)  plate  69  B. 
t  This  species  with  floral  sections  is  represented  (loc,  cit,)  in  plate  69  C. 
X  Read  before  the  Botanical  Society  of  Edinburgh^  May  9,  1854. 
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R,  Alatemusy  latifolia,  cathartica^  &c.  The  last^mentioned  was 
selected  for  examination  as  most  suitable. 

1.  Airangement  and  development  of  parts  forming  the  leaf -bud, 
• — ^The  leaf-buds  were  examined  at  two  periods^ — ^first,  in  the 
middle  of  last  January,  and  afterwards  early  in  April,  when 
nearly  ready  to  open.  The  internal  parts  are  protected  by  a 
resistent  tegument,  composed  of  scales  of  a  brown  colour  and 
homy  consistence.  Each  of  these  scales  presents  a  modified 
form,  not  of  the  leaf,  as  is  most  commonly  the  case,  but  of  the 
stipule ;  or  rather,  to  speak  more  accurately,  each  scale  corre- 
sponds to  a  combination  of  the  two  stipules  which  belong  to  one 
leaf.  The  arrangement  of  the  scales  is  imbricated,  each  scale 
covering  all  its  successors  by  both  its  margins.  The  rudimentary 
leaves  are  arranged  in  pairs,  which  alternate  with  each  other ; 
the  two  leaves  forming  each  pair  being  opposite  and  of  nearly 
equal  size.  The  four  stipules  of  the  last  pair  of  leaves  (viz.  the 
pair  most  distant  from  the  axis)  are  enclosed  in  the  first  pair  of 
tegumentary  scales,  while  they,  on  the  other  hand,  enclose  the 
four  stipules  of  the  penultimate  pair  of  leaves,  and  so  on  to  the 
centre  of  the  leaf- bud ;  an  arrangement  that  illustrates  in  a  beau- 
tiful manner  the  correspondence  between  the  scales  and  the 
stipules.  Frequently  the  scales  of  the  first  pair  are  bifid,  thus 
ou^esting  a  tendency  to  division  into  two  sVnunetrical  organs. 
The  vernation  of  the  rudimentary  leaves  is  convolute ;  the  sti- 
pules occupying  the  space  intervening  between  the  convexities 
of  their  rounded  folds. 

Structure  and  development  of  the  rudimentary  leaves  and  sti- 
pules, — In  its  earliest  condition  the  leaf  is  nothing  more  than 
a  lateral  budding  out  of  the  axis,  which  soon  becomes  compressed 
from  behind  forwards  *.  In  a  stage  slightly  more  advanced,  it  is 
an  awl-shaped  organ,  the  lateral  margins  of  which  are  curved  in- 
wards and  forwards ;  it  is  inserted  into  the  axis  by  an  expanded 
base.  In  this  condition  the  stipules  are  seen  as  two  flattened 
projections,  one  on  each  side  (Fl.  III.  A.  fig.  1  a) .  Still  later,  as  in 
fig.  1  6,  the  involution  of  the  margin  of  the  leaf  is  more  com- 
plete, and  the  stipules  have  lost  their  rounded  form,  having  be- 
come somewhat  spatula-shaped  organs, — much  broader,  however, 
below  than  above.  In  this  state  both  leaf'  and  stipule  consist 
entirely  of  cylindrical  cells,  the  greatest  diameter  of  which  is 
about  0*009  millim.  The  breadth  of  the  leaf  now  diminishes 
considerably  in  proportion  to  its  length,  a  result  which  is  pro- 
duced by  the  continued  involution  of  its  margins.     The  con- 

*  The  terms  anterior  and  posterior,  right  and  left,  internal  and  external, 
&c.,  are  usual  in  relation  to  tneieaf,  ti^en  by  itself;  its  future  upper  surfiice 
being  considered  as  anterior,  as  it  is  by  it  that  it  looks  towards  the  axis. 
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vexities  of  the  rounded  folds  are  seen  on  its  anterior  aspeet  to 
form  two  undulating  ridges^  one.  on  each  side  of  a  median  fur- 
row. In  the  mean  time  the  stipule^  originally  a  mere  lateral 
projection  from  the  base  of  the  leaf,  has  increased  in  relative 
size^  and  now  equals  or  exceeds  the  leaf  itself.  A  difference  of 
size  is  also  observed  between  the  two  stipules  belonging  to  the 
same  leaf^  the  right  one  from  the  first  somewhat  exceeding  its 
fellow.  After  they  have  arrived  at  about  one-eighth  of  their 
ultimate  lengthy  both  are  furnished  with  a  Unear  median  thick- 
ening, which  extends  from  the  base  to  the  apex.  The  space 
intervening  between  this  thickening  and  the  margin  is  greater 
on  the  side  next  the  leaf  than  on  the  opposite,  as  a  result  of 
which,  the  margin  itself  is  convex  on  the  one  side,  while  on 
the  other  it  is  nearly  rectiUnear.  Those  of  the  outer  stipules  of 
the  leaf-bud,  which  have  assumed  the  character  of  protective 
scales,  are  brown  and  horny  at  their  upper  part,  and  much 
broader  in  proportion  to  their  length  than  the  rest  (fig.  1  /). 

Origin  and  development  of  the  so-called  Corynidia. — The  cory- 
nidia  are  found  only  in  stipules  which  have  arrived  at  about  one- 
eighth  of  the  length  of  the  whole  bud,  those  of  smaller  size  pre- 
senting no  trace  of  their  existence.  They  originate  from  the 
median  thickening  of  the  stipule,  as  nipple-shaped  buddings-out 
of  the  anterior  surface  (fig.  2  a).  Soon  they  assume  a  clavate 
form  and  overhang  the  inner  margin  of  the  stipule,  appearing  in 
the  interval  between  this  organ  and  the  leaf  (fig.  2  b).  Each 
consists  of  a  central  column  of  cellular  tissue  surrounded  by  a 
simple  layer  of  others,  which  do  not  differ  in  any  respect  from 
those  which  surround  them,  and  form  the  superficial  layer  of 
the  stipule.  On  the  more  external  stipules  of  the  leaf-bud,  the 
corynidia  are  found  to  have  altered  their  form,  having  become 
flask-shaped  (fig.  2  b),  It  is  difficult  to  determine  whether  the 
enlarged  extremity  is  occupied  by  a  cavity  containing  a  trans- 
parent fluid,  or  simply  by  a  lax  cellular  tissue.  It  is,  however, 
certain,  that  if  such  a  cavity  exists,  it  is  not  Umited  in  any 
distinct  manner. 

At  this  point  the  development  of  the  corynidia  ceases,  and 
they  soon  become  marcescent ;  the  upper  part  of  the  corynidium 
shrmking  into  a  mass  of  irregular  form  and  dark  brown  colour, 
which,  after  remaining  for  a  time  attached  to  the  stipule  by  a 
slender  pedicle,  eventually  separates.  In  examining  the  leaf-bud, 
there  are  always  to  be  found  a  number  of  such  masses  floating 
free  in  the  water  used  for  dissection.  On  pressing  them  between 
two  glasses,  they  are  found  to  be  solid,  resistent  bodies.  When 
sufficient  force  is  used  to  disintegrate  them,  they  are  resolved 
into  a  number  of  grains  of  irregular  form,  which  for  the  most 
part  correspond  in  size  to  the  cells  of  which  the  corynidia  were 
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originally  composed.  This  granular  matter^  there  can  be  little 
doubt,  is  to  be  considered  as  a  resin,  with  the  characters  of  which, 
both  physical  and  chemical,  its  characters  correspond. 

Conclusions,— The  corynidia  of  Grisebach  differ  from  true 
antheridia  in  the  following  particulars : — 

1.  They  are  not  developed  from  a  single,  special  mother  •cell, 
differing  in  form  and  contents  from  those  surrounding  it,  as  in 
the  case  of  the  true  antheridia ;  but  are  merely  buddings-out  of 
the  tissue  of  the  stipule,  and  consist  even  in  their  earliest  condi* 
tion  of  several  cells. 

2.  They  possess  at  no  period  of  their  growth  a  central  cavity 
lined  by  a  membrane. 

3.  They  do  not  discharge  their  contents,  ^when  mature^  by 
dehiscence,  but  simply  shrink  up  and  wither. 

4.  The  most  careifm  observation  fails  to  detect  any  structures 
which  resemble,  in  the  sUghtest  degree,  the  antherozoids  of  the 
higher  Cryptogamia,  or  which  correspond  to  the  **  long-tailed 
globules  enclosed  in  minute  spherical  cells  *'  described  by  Grise- 
bach. 

There  seems  to  be  no  reason  to  suppose  that  the  corynidia  are 
at  all  connected  with  iieproduction ;  the  function  which  may  be 
assigned  to  them  with  the  greatest  appearance  of  probability 
is  l^at  of  the  secretion  of  the  re^nous  material,  whidi  is  so  kn*. 
portant  an  auxiliary  in  the  protection  of  l^e  rudimentary  oi^ns 
of  the  leaf-bud  from  external  influences. 

EXPLANATION  OF  PLATE  III.  A. 

Fig.  1.  (All  the  objects  are  represented  of  the  same  relative  size,  as  mag- 
nified about  twelve  times.)  a,  a  rudimentary  leaf  with  its  stipules. 
The  median  depression  which  intervenes  between  its  folded  mar- 
gins may  be  already  distinguished,  b,  the  same  in  a  more  ad- 
vanced condition^  viewed  from  the  right  side.  There  is  as  ^et  no 
indication  of  corynidia.  e,  here  the  two  corynidia  are  seen  in  the 
space  hetweeBi;he  leaf  and  stipule,  and  projec^ng  over  the  inner 
margin  of  the  latter.  4,  more  advanced  condition,  in  which  the 
leaf  has  arrived  at  the  greatest  leneth  to  which  it  attains  while 
enclosed  in  the  bud,  but  the  stipmes  are  considerably  shorter. 
Numerous  bunches  of  corynidia  are  observed  occupying  various 
positions  on  the  median  thickenings  of  the  stipules.  «,  later  stage, 
m  which  the  stipules  which  now  equal  or  exceed  the  leaf  in  length, 
have  loert  their  corynidia  and  have  become  brown  and  horny  at 
their  upper  part. 

Fig»2*  (Magnified  about  ninety  times.)  a,  part  of  the  inner  margin  and 
anterior  surface  of  a  stipule  ^ths  of  a  millim.  in  len|;th.  At  the 
upper  part  is  seen  a  corynidium  in  its  earUest  condition,  viz.  as  a 
nipple-shaped  budding-out  of  the  middle  layer  of  cells.  Below 
are  seen  two  other  cor3rnidia  more  a4vanced.  h,  a  mature  cory- 
nidium.   c,  a  marcescent  corynidium. 
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ZOOLOGICAL.  SOCIETY. 

May  25, 1852.— J.  Gould,  Esq.,  F.R.S.,  Vice-President,  in  the  Chair, 

Descriptions  of  a  few  new  recent  species  of  Brachio- 
PODA.  By  Th.  Davidson,  F.G.S.,  Member  of  the  Geol. 
Soc.  OF  France,  etc. 

In  the  valBAble  eoUection  of  recent  Brachiopoda  assembled  by  Mr. 
Cuming,  some  species  seem  new,  and  undescribed  in  Mr.  Sowerby's 
Monograph ;  and  it  is  at  that  gentleman's  reqiiest  that  I  have  pre- 
pared the  following  descriptions,  which  will  complete,  with  one  ex- 
ception, the  Ter.  9eptigera  of  Lov^n  (still  unfigured),  all  the  new 
]*eeent  forms  which  have  hitherto  come  .under  my  observation. 

In  a  paper  published  in  the  *  Annals  and  Magazine  of  Nat.  Hist.' 
for  May  1852,  I  endeavoured  to  class  all  the  recent  spedes  according 
to  their  internal  organization,  intQ  four  families  and  thirteen  genera^ 
or  sections,  as  it  is  evident  that  these,  as  well  as  the  fossil  forms,  must 
be  comprised  in  the  proposed  subdivisions  intix>duced  within  the  last 
few  years  with  more  or  less  success  into  the  nomenclature ;  and  sin- 
gular enough,  notwithstanding  the  greater  facilities  of  examining  both 
■the  internal  arrangements  as  well  as  the  animal  in  recent  forms,  these 
important  characters  hme  not  yet  been  made  use  of  by  malacologists, 
who  stfll  ^laee  nearly  aU  these  Terebratuliform  shells  in  one  genus, 
Terebratula ;  while  palaeontologists,  working  under  much  greater 
difficulties,  have  by  jdint  of  perseverance  and  trouble  discovered  the 
organization  of  a  multitude  of  extinct  fiDsms,  filled  by  the  hardest 
matrix :  and  I  have  no  doubt  but  that  before  veiy  many  years  the 
internal  details  of  all  the  fossil  species  will  be  as  well  known  as  if  they 
were  in  the  recent  stateu 

Much,  however,  remains  to  be  done  before  the  proposed  classifi- 
cations can  be  decidedly  and  definitely  adopted,  and  many  modifica- 
tions will  be  conaidetea  requisite,  as  it  is  evident,  from  our  present 
knowledge,  j;hat  some  genera  or  sections  are  more  or  less  closely  re- 
lated^  and  that  certain  species  possess  characters  common  to  more 
than  one  ge&ua,  but  these  examples  are  few  and  exceptional  in  com- 
parison to  4iiose  presenting  a  similar  organization:  thus  all  forms 
with  a  free,  simply  attached  loop,  as  in  Ter,  Australis^  Ter,  Calif  or- 
niana,  &e.,  must  be  placed  in  the  same  section ;  all  those  with  the 
loop  affixed  to  the  hinge  plate  and  to  a  central  more  or  less  elevated 
septum,  such  as  Ter.  dorsata,  Ter.  ruhicunda,  &c.,iDto  another  group ; 
those  also  in  which  the  calcareous  appendages  consist  of  only  two  cen- 
tral diverging  lameUse,  such  as  Ter.  rubna,  Ter^  jHsum,  and  others, 
must  necessarily  be  placed  close  to  eaeh  other,  &c.  The  arrange- 
ment of  the  species  is,  therefore,  not  a  matter  .of  indifference,  but 
oiight  to  partake  of  those  rules,  followed  for  the  other  classes  of  Mol- 
bisca,  wherein  genera  are  often  admitted  on  far  less  important  differ- 
ences. 

A  complete  monograph  of  the  recent  species  thus  framed,  with 
Ann.  ^  Mag.  N.  Hist.  Ser.2.   Vol.xiv.  .    10 
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figures,  synonyms,  dates,  &c.,  is  stiU  a  desideratum,  and  I  hope  ere 
long  that  the  science  of  Conchology  will  be  enriched  by  such  a  valu- 
able and  necessary  contribution. 

The  only  object  of  this  short  paper  is  to  describe  some  unfigured 
forms,  to  which  I  have  added  some  remarks  on  a  few  species  not 
hitherto  completely  understood. 

1.   TsRSBRATtTLA  GrATTI,  DftY.  1852. 

Biagrums. — Shell  irregularly  pentagonal,  rather  broader  than  long  j 
ralves  unequally  oonyex  (the  perforated  being  gibbous  and  the  smaller 
▼alve  rather  flattened)  ;  beak  not  much  produced,  truncated  by  a  veiy 
large  emarginate  foramen — the  deltidial  plates  are  disunited,  a  small 
portion  of  the  aperture  being  completed  by  the  umbo;  hinge-line 
straight;  beak-ridges  sharply  defined,  leaving  between  them  and  the 
hinge-margin  a  wide,  almost  flat  area ;  surfi&ce  ornamented  by  a  great 
number  of  irregular  and  unequal  radiating  costse,  augmenting  rapidly 
from  numerous  bifurcations  and  intercidations  of  smaller  plaits  be- 
tween the  lai^r  costae ;  colour  partly  yellow  and  red,  this  last  be- 
coming more  vivid  as  it  approaches  the  concentric  lines  of  growth ; 
structure  punctate  ;  internal  appendages  consisting  of  a  simply 
attached  loop,  the  riband-shaped  lamella  extending  to  about  four- 
fifths  of  the  length  of  the  shell  before  bending  back  on  itself.  Di- 
mensions variable:  length  14,  width  15,  depth  9  lines. 

Hab.  Coast  of  Korea.     Coll.  Cuming. 

Obs, — ^This  fine  species  has  been  known  to  me  for  several  years,  but 
unobserved  by  other  collectors,  who  erroneously  supposed  it  to  be 
the  Ter,  rubra  of  Pallas,  to  which  it  bears  some  external  resemblance, 
but  is  essentially  different  in  its  internal  arrangements ;  the  loop  of 
our  new  form  being  similar  to  that  of  Ter,  Atutralis  or  Ter.  lenti€9^ 
Idiris,  &c.,  while  the  appendages  of  Ter.  rubra,  which  is  the  type  of 
my  lately  proposed  genus  Krauesia,  consist  only  of  two  central  diver- 
ging brandies,  somewhat  spread  out  at  their  extremities.  Ter.  Grayii 
is  also  distinct  from  Terebratella  Zelandica,  the  loop  of  this  last  being 
doubly  attached,  as  in  all  the  species  of  that  section. 

2.   TSREBRATELLA  fioUCHARDII,  Dav.  1852. 

Diagnons. — Shell  of  a  suborbicular  or  trapezoidal  form,  longer 
than  wide,  or  broader  than  long ;  perforated  valve  most  convex,  late- 
rally compressed  and  keeled,  the  imperforated  valve  preaenti»g-a  Ion- 
^tudinal  depression  extending  from  about  the  middle  of  the  valve  to 
the  front ;  beak  produced,  recurved  and  truncated  by  a  large  circular 
and  entire  foramen ;  deltidium  in  two  pieces,  meeting  at  the  umbo ; 
beak-ridges  defined,  leaving  lietween  them  and  the  hinge-margin  a 
^ght  concave  false  area ;  surface  smooth,  interrupted  only  by  a  few 
concentric  lines  of  growth ;  colour  light  yeUow ;  internal  calcareous 
lamellse  fixed  first  to  the  crural  base,  and  again  to  the  longitudinal 
mesial  septum,  before  attaining  their  greatest  length  and  bending  back 
on  themselves  to  form  the  loop;  structure  punctate.  Length  14, 
width  13,  depth  8  lines. 
.   Hab.  Unknown.     Coll.  of  Mr.  Cuming. 

Obs. — This  species  seems  to  differ  from  Terebratella  Coreanica  of 
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Adams  and  Reeve  priacipallj  in  the  form  of  its  beak  and  in  its 
coloration ;  the  Corean  form  is  beautifully  strigated  with  vivid  red» 
while  Ter,  BouehardU  is  of  a  uniform  Hght  yeUow  colour ;  the  details 
of  the  loop  seem  likewise  to  differ  a  little. 

3.  Terebratella  Evansii,  Dav.  185£. 

2>ta;$mam.-— -Shell  subovate^  longer  than  wide;  perforated  valte 
most  convex^  smaller  one  rather  compressed ;  beak  tape;ring,  not  muqii 
recurved,  and  obliquely  truncated  by  an  emarginate  foramen;  del- 
tidia  small ;  beak-ridges  well  defined,  leaving  between  them  and  the 
hinge-margin  a  false  area ;  surface  ornamented  by  a  few  unequal  bi- 
furcated jand  intercalated  costse ;  colour  pale  red ;  structure  puiw;- 
tate ;  apophysary  system  composed  of  a  central  longitudinal  sep- 
tum, not  exceeding  half  the  length  of  the  Ji^alve,  arising  rapidly  in  we 
form  of  a  nacrow  elevated  plate,  almost  Teaching  the  centre  of  the 
perforated  valv6,  to  the  middle  of  which,  and  to  the  crural  base^  are 
doubly  attached  the  calcareous  riband-shaped  lamellae  forming  the 
loop.     Length  4,  width  3^,  depth  \\  lines. 

Hah.  New  Zealand.     Coll.  Cuming. 

ObB.-Mn  first  inspection,  I  thought  this  shell,  of  which  Mt.  Cuming 
has  two  examples,  might  be  the  young  of  TerehrateUa  Zelandica ;  but 
on  examining  the  calcareous  appendages,  I  found  great  dissimilarity  in 
their  respective  details.  In  Ter.  Zelandica  the  loop  is  first  fixed  to  the 
hinge-plate,  and  again,  by  a  transverse  shelly  horizontal  process,  to 
the  extremity  of  a  slightly  elevated  mesial  septum ;  the  lamella  pro- 
ceeding again  before  bending  back,  as  in  all  'terehratella :  but  in  the 
interesting  little  form  under  notice  the  mesial  septum  forms  a  narrow 
elevated  plate,  extending  as  far  and  further  than  the  greatest  length 
of  the  lamellae,  which  last  are  fixed  to  the  middle  portion  of  the  sep- 
tum. The  remarkable  deviation  from  the  general  details  of  the 
arrangements  in  this  TerebrateUa  has  prompted  me  to  examine  with 
care  a  multitude  of  specimens  of  different  species  belonging  to  the 
genus,  and  I  was  not  a  little  surprised  to  find  that  some  few  other 
forms  presented  a  similar  arrangement,  such  as  Ter.  erenulata, 
Ter.  Cumingii,  &c.,  thus  forming  a  passage  into  Moffos,  which  last, 
although  generically  distinct,  can  no  longer  constitute  a  separate 
family  from  the  Terebratulida. 

4.  Tkrebratella?  Cumingii,  Dav.  1852. 

Diagnons. — Shell  very  thick,  ovato-oblong ;  larger  valve  most  con- 
vex, slightly  keeled ;  imperforated  one  rather  depressed ;  beak  pro- 
duced, tapering,  not  much  recurved,  and  truncated  by  a  small  oval 
foramen,  beginning  at  the  summit  of  the  beak,  and  directing  itself  on 
the  opposite  side  to  the  area ;  no  visible  deltidium ;  a  concave  trian- 
gular area ;  surface  smooth,  strongly  marked  by  concentric  lines  of 
growth ;  colour  white,  or  slightly  tinged  with  red ;  shell  articulating 
by  means  of  two  strong  teeth  in  the  larger  and  corresponding 
sockets  in  the  smaller  valve ;  apophysaTV  system  very  complicated, 
composed  of  a  mesial  longitudinal  elevatea  triangular  septum  extend- 
ing to  about  two-thirds  of  the  length  of  the  smaller  valve,  and  which 
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arisixig  from  under  the  cardinal  process  and  crural  base,  by  a  gentle 
curve  reaches  and  touches  the  larger  valve  near  to  its  anterior  portion, 
from  whence  it  descends  by  an  almost  perpendicular  line  to  the  bottom 
of  the  valve ;  the  calcareous  riband-shaped  lamellae  first  proceed  from 
the  socket  walls,  directing  themselves  by  a  gentle  curve  to  the  ante- 
rior portion  of  the  septum,  to  which  they  become  attached;  before 
heading  on  themselves  to  form  a  loop ;  the  arms  are  of  a  brilliant 
red  colour.     Length  5>  width  4,  depth  2^  lines. 

Hab.  New  Zealand.     Coll.  Cuming. 

Ob9. — Two  speeimexis  of  this  ranarkable  sheU  have  been  obtained 
by  Mr.  Cuming,  and  it  is  one  of  the  most  interesting  among  the  re^ 
cent,  forms,  presenting  great  difficulties  from  an  assemblage  of  cha- 
racters peculiar  to  more  than  one  of  the  proposed  sections..  In  out- 
wai'd  shape,  character  of  its  foramen,  and  interior  of  perforated  valve, 
it  much  resembles  Bouchardia  rosea ;  its  foramen  is  likewise  very 
similar  in  position  to  that  presented  by  several  species  of  Trigonose- 
nm9'^  the.  shape  and  position  of  its  central  elevated  septum,  which 
touches  a  portion  of  the  centre  of  the  larger  valve,  relates  it  to  Magasy 
and  the  disposition  of  the  lamellse  to  Terebratella.  I  therefore  do 
not  feel  certain  in  what  genus  this  curious  shell  should  be  placed :  it 
is  not  A  true  Terebratella^  but  there  I  have  placed  it  for  the  present 
ou  account  of  the  form  of  the  )oop« 

5.   Tt:RBfitlATELl.A  SpITZBEROfeNSlS,  DoT.  1852.  •      ' 

Diagnosis, — Shell  ovate,  sUghtly  pentagonal,  longer  tKan  wide; 
valves  almost  equally  convax ;  beak  produced,  recurved,  and  truncated 
by  a  middle-si^ed  /oramen ;  deltidiuift  in  tWo  pieces,  partly  surround- 
ing the  aperture  ^  beak-ridges  not  very  sharply  defined ;  smaller  vafve 
slightly  depressed  near,  the  front ;  surface  smooth^  strongly  puncta^, 
and  marked  by  a  f^w  concentric  lines  of  growth ;  colour  light  yellow ; 
apophysary  system  composed  of  a  central  lox^iudinal .  septum^  ex- 
tending to  a  Uttle  beyond  half  the  length  of  the  shejl^  ,in  the  fyrm,pf 
a  narrow  plate  somewhat  elevated  at  its  extremity,  to  which  and  to 
the  hinge-plate  are  attached  the  calcified  riband-shaped  hunell^  form- 
ing the  loop.     Length  4,  width,  3,  depth  2  lines*. 

Hab^  Spitzbergen. 

Obs. — ^This  small  Terebratella  seems  distinguishable  from  all  the 
other  recent  forms  of  the  geauB,  by.  its  dimensions,  r^;utor  ovate 
shape,  thinness  of  shell,  and  comparatively  short,  doubly-attached 
loop,  which  does  not  exceed  half  the  length  of  the  valve.  I  have 
hitherto  been  able  to  examine  but  one  specimen,  from  the  collection 
of  Robert  M'Andrew,  Esq.,  and  Mr.  Cuming. 

6.  Terebratulina  CuMiNGii,  Dav.  1852. 

Diagnosis. — ^hell  ovate,  somewhat  pentagonal,  nearly  as  wide  as 
long ;  valves  almost  equally  convex ;  beak  small,  obliquely  truncated 
by  a  circular  emarginate  foramen ;  deltidial  plates  disunited,  a  small 
portion  of  the  aperture  being  completed  by  the  umbo ;  auricular  ex- 
pansions on  either  side  of  the  umbo  very  small ;  surface  omaiuented 
by  a  great  number  of  minute  radiating  elevated  striae,  augmenting 


I 


Zoological  Society.  149 

rapidly  bj  the  intercalation  of  smaller  costae  at  variable  distances  be- 
tween the  larger  ones ;  the  front  margin  of  the  larger  valve  indents 
the  smaller  one ;  colour  white,  tinged  with  yellow ;  structure  punc- 
tate ;  internal  apophysary  supports  short  and  annelliform.  Length 
3^,  width  3,  depth  2  lines. 

Hab,  Chinese  Seas.     Coll.  Cuming. 

Obs, — ^This  little  Terebratulina  may  be  easily  distinguished  from 
all  the  other  recent  species  of  the  genus  by  its  size  and  relative  width 
and  length,  being  much  more  convex  and  globular. 

7.  MoRRiBiA  ANOMiofDXS)  Scaochi,  ip.  1843. 

Orthis  anomioides,  Scacchi  in  Phil.  Moll.  Sicil.  ii. 

Terebratula  appressa,  Forbes^  Report  on  the  Mollusca  and  Radiata 
of  the  iBgean  Sea,  1 843. 

Dioffnosis, — Shell  minute,  circular,  depressed  ;  foramen  large, 
round,  encroaching  equally  on  both  valves ;  larger  valve  with  a 
straight  hinge-area ;  deltidial  plates  minute,  widely  separated; 
smaller  valve  deeply  notched  at  the  umbo  ;  apophysary  system  con- 
sisting of  two  branches  originating  at  the  base  of  the  dental  sockets, 
and  united  to  a  small  elevated  process  arising  from  the  centre  of  the 
valve. 

Animal  furnished  with  two  subspiral  or  sigmoid  arms  fringed  with 
comparatively  large  dlia ;  the  shell  is  of  a  green  colour,  with  bright 
orange  ovaries  contrasting  with  the  Imlliant  white  of  the  ciliated  arms ; 
structure  punctate.     Leneth  1,  width  H,  depth  \  Hue. 

Hab,  Mediterranean;  depth  95  fathoms  (Forbes). 

Obs, — Some  of  Philippics  figures  of  Ter,  seminulutn  are  so  like 
specimens  of  T,  appressa  (Forbes),  that  I  at  first  imagined  they 
might  belong  to  the  same  type ;  and  in  my  paper  published  in  the 
^Ann.  and  Mag.  of  Nat.  Hist.'  for  May  1852,  I  placed  Ter,  appressa 
of  Forbes  as  a  synonym  of  Philippi's  species  :  but  since  that  period 
I  have  had  reasons  to  believe  this  to  be  an  error,  and  that  in  reality 
the  Italian  author's  type  does  not  belong  to  the  same  species  nor  even 

fenus,  but  would  be  a  synonym  of  Argiope  (Ter,)  rfeapoHtana  of 
cacc^i.  I  have  also  ascertained  that  the  shell  and  animal  of  this 
species  are  figured  by  Philippi,  in  the  second  volume  of  his  '  Sicilian 
Mollusca.' 

•  * 

8.  KiiAtrs9iA  LAKAttcKiANA,  Dav.  1852. 

JMagnoms. — Shell  of  a  somewhat  tetragonal  form,  fiattish,  with  a 
moderately  deep  longitudinal  depression  in  the  smaller  valve  and  a 
corresponding  keel  in  the  larger  one ;  hinge-line  nearly  straight ;  beak 
truncated  by  a  laree  emarginate  foramen,  completed  by  two  small 
deltidial  plates,  and  by  a  portion  of  the  umbo  of  the  smaller  valve ; 
hinge-area  flat,  well  defined;  surface  ornamented  by  a  number  of 
small  costse,  augmenting  here  and  there  by  bifurcation  and  intercala- 
tion at  various  intervals  ;  apophysary  system  consisting  of  two  short, 
Central,  diverging  branches,  bifurcated  at  their  extremities ;  structure 
punctate;  colour  light  yellow.     Length  3,  width  3,  depth  1^  lines. 

Hab,  Sydney  and  New  Zealand. 
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Ob9. — This  species  is  found  near  Sydney,  lixing  in  company  Wt}» 
Ter.  Justralis,  as  may  be  seen  by  the  specimen  in  the  Britisn  Mu- 
seum ;  it  is  distinguished  from  K.  pisum  and  K.  Deshaye*ii,  by  ita 
somewhat  tetragonal  shape,  stronger  and  fewer  costse,  as  well  as  by 
the  details  of  its  loop,  relating  it  more  than  any  of  the  other  species  of 
Kraussia  to  the  section  Megerlia ;  its  colour  is  likewise  of  a  uniform 
yellowish  tint,  while  the  aboye-mentiened  species  are  dififerently 
tiDged  with  red. 

9.  Kraussia  Deshayesii,  Day.  1852. 

Terebraiula  Capensis,  Adams  and  Beeye,  Voyage  of  the  Snnarang, 
p.  70.  pi.  21.  f.  4,  1850  (non  T.  Copenmr  GmeL). 

Diagnoiis, — ShelL  suboyate,  generally  rather  longer  t&an  tride; 
yalyes  nearly  equally  conyex,  a  deep  longitudinal  depression  extending, 
from  near  the  umbo  to  the  front  in  the  smaller  yalye,  with  a  conre- 
sponding  keel  in  the  perforated  one ;  beak  produced,  and  truncated 
by  a  large  emarginate  foramen ;  deltidia  small,  nearly  triangular^  a 
portion  of  the  circumference  being  completed  by  the  umbo  -,  surface 
ornamented  by  a  great  number  of  small  raised  costse,' augmenting 
rapidly  by  bifurcation  and  intercalation  of  snudler  plaita  at  yariabk 
distances  from  the  beak  and  umbo ;  structure  punctate  ;  colour  light 
yellow,  with  stripes  of  red  ;  apophysary  system  consisting  of  two 
short,  central,  diyerging  lamellie  expanded  at  tkeir  extremitiee« 
Length  6,  width  4,  depth  2  lines. 

Hab.  Korea.     Coll.  Cumipg. 

10.  Argiofe  Neapolita^a,  Scacchi,  sp. 

Terebratula  Neapolitana,  Scacchi,  Oss.  Zool.  if.  p.  1^8. 

Terebraiula  seminMlum^  Philippi,  £b.  Moll.  Sicifise,  183d  s  Sow. 
Th.  Conch,  pi.  71.  f.  85,  88. 

Jrgiope  Forbesii,  Day.  Ann.  and  Mag.  of  Nat,  Hist.  May  1852. 

Diagnoeis.^^heW  small,  gaborHcular,  nearly  as  long  as  wide,  com- 
pressed,  emarginated  in  front ;  yalyes  unequal,  slightly  conyex,  almost 
smooth  or  ornamented  by  a  feir  rounded  and  nearly  obsolete  radiating 
oostae ;  a  longitudinal  depression  extending  along  the  centre  of  the 
smaller  yalye ;  beak  produced ;  foramen  larg<^  with  a  small,  lateral, 
deltidial  plate,  and  an  area  on  either  side ;  hinge-line  stnd^t ; 
apophysary  system  consisting  of  a  small  longitudinal  mesial  septum, 
with  a  complete  two-lobed  lo<^;  eolour  light  yellow;  structure 
largely  punctate.     Length  1^,  width  1^,  depd^  ^  line« 

Hab.  Naples,  and  different  parts  of  t£ie  Mediterranean^  in  from 
60  to  105  fathoms  (Forbes). 

Ols. — Since  the  publication  of  my  f^aper  in  the  'Annals,^  May 
1852,  I  haye,  through  the  kindness  of  Mr.  Hanley,  been  enabled  to 
examine  two  specimens,  said  to  be  the  types  of  Scacchi's  Ter,  Nea- 
politana,  and,  according  to  Kuster,  the  Ter,  eemiuulum  of  Philippi 
would  be  a  synonym ;  although  the  last-named  author's  species, 
from  his  illustration  presenting  a  deep  notch  in  the  umbo  (a  character 
neyer  seen  in  any  Argiope),  had  led  me  erroneously  to  belieye  T.  ee- 
minulum  the  same  as  Prof.  Forbes's  T.  appreesa.     The  figures  of 
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Ter,  Neapolitana  given  both  by  tScacchi,  Philippi,  and  Kibter,  do 
not  represent  the  characters  of  the  species  under  notice, — so  much 
so  that  I  believed  it  new,  and  gave  to  it  the  name  cXArgiope  Farbem, 
i^hich  must  now  be  considered  only  a  synonym:  and  Sowerby's 
figure  correctly  illustrates  the  species. 

11.  Bbynchonblui  nioricams»  Sow.  sp.  1846. 

Diagnotis, — Shell  inequivalve,  irregularly  tetrahedral,  wider  than 
long ;  beak  acute,  and  slightly  recurved ;  roramen  not  entirely  sur- 
rounded by  the  deltidial  plates,  a  portion  being  completed  by  the 
umbo ;  beak-ri<]^es  well  defined,  leavii^  between  them  and  the  mnge- 
line  a  false  area,  not  indenting  much  the  smaller  valve ;  surface  orna- 
mented by  a  variable  number  of  sharp  plaits,  about  twenty^five  on 
each  valve,  a  few  of  which  are  due  to  intercalation ;  mesial  fold  not 
prominent,  but  defined,  with  a  corresponding  shallow  sinus  in  the 
larger  valve ;  apophysary  system  consisting  of  two  short  curved 
lamellse  ;  colour  bluish  black ;  Structure  impunctate.  Length  8, 
width  9,  depth  4  lines. 

Hab,  Five  miles  east  of  Ruapuke  Island,  New  Zealand ;  dredged 
by  Mr.  Evans,  R.N.,  in  19  fathoms  oif  coral  and  rock.  Coll.  Cuming. 

Obs. — When  Sowerby  described  this  interesting  shell,  only  one 
small  young  specimen,  without  locality,  was  known ;  since  then  Mr. 
Evans  has  dredged  several,  some  of  which  exceeded  the  dimensions 
above  given.  I  therefore  thought  it  advisable  to  redescribe  the  spe- 
cies, more  especially  as  it  is  scarcely  distinguishable  from  half- 
grown  specimens  of  M.  condnna.  Sow. 

12.  Orbicula  Evansii,  Dav.  1852. 

Diagnosis, — Shell  irregularly  circular,  nearly  as  wide  aa  long,  very 
thick;  both  valves  almost  equally  orbicular  or  siiborbicular ;  apex 
subcentral ;  the  unattached  valve  is  ornamented  by  numerous  strong, 
radiating,  elevated  striae,  which  augment  rapidly  by  the  intercalation 
of  numerous  smaller  costee  at  variable  distances  from  the  apex ;  these 
are  intersected  by  numerous  concentric  laminee  of  growth ;  attached 
valve  very  deep ;  disk  of  adhesion  small,  almost  central ;  fissure  mi- 
nute, elongated ;  surface  covered  by  concentric  raised  lamomee*  with 
longitudinal  striee  all  round  and  near  the  edge ;  colour  yeUow ;  texture 
homy.     Length  5^,  width  6,  depth  4  lines. 

Hab.  Bodegas.     Coll.  Cuming. 

Obs. — Mr.  Cuming  has  three  specimens  of  this  Orbieuia,  all  nmilar 
in  appearance,  and  <n8tingui6hable  from  O.  Cumingii  and  O.  strigata 
by  the  great  convexity  of  the  attached  valve,  which  is  fiat  in  the  two 
above-mentioned  species;  the  disk  of  adhesion  is  likewise  much 
smaller  in  O.  Evansiiy  and  the  striation  stronger. 

BOTANICAL  SOCIETY  OP  EDINBURGH. 

May  11,  1854. — Professor  Balfour,  President,  in  the  Chair. 

Dr.  Greville  mentioned  that  he  had  been  in  oorrespondence  with 
Mr.  Wilson  up<m  the  subject  of  the  North  Uist  Moss,  which  had 
been  referred  by  that  gentleman  to  Leucodon  Lagtirus,  while  he  him* 
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self*  had  been  disposed  to  consider  it  a  variety  of  Hypnum  eirrAosum. 
Mr.  Wilson  had,  however,  satisfied  him  that  it  could  scarcely  be  so 
considered.  In  the  absence  of  fructification,  Mr.  Wilson  preferred 
to  regard  it  as  a  variety  of  Leucodon  Lagurus  (although  there  were 
certainly  some  differences  ef  character)  rather  than  unnecessarily  to 
multiply  species.  Dr.  GreviUe  was  still  disposed,  on  the  strength  of 
the  great  difference  in  habit,  to  doubt  of  ita  claim  to  the  place  assigned 
to  it,  and  thought  it  probable  that  the  fructificattOD,  when  discovered^ 
would  remove  it  altogether  from  Lcueodm^^ 

The  following  papers  were  read  ? — 

1 .  "On  the  Structure  of  Diatomacese/'  by  E.  W.  Ballast F.R.S.E. 

The  author  directed  attention  to  the  list  of  species  which  follows, 
and  which,  although  imperfect,  exhibits  great  vMrie^  in  the  fonns,^ 
showing  the  Medway  to  be  very  fertile  in  these  organnmB^ 


Epithemia  Mnscnkui.. 
Campylodiscus  eribrosus. 
Surirella  striafura. 

linearis. 
TryblioneUa  marginatsL 
— 1 —  ScuteUum. 

punctata. 

-^ gracilis* 

—  acuminata. 
Cymatopleura  elliptiea. 
Triceratium  Favus. 

—  striolatum. 
— ^  undulatum. 
CycloteUa  Kutsingiakia. 
operculata. 

And  three  species  undetenmned* 
Actinocyclus  undnlatus. 

senarius. 

septenarius» 

octonarius. 


Nitzschia  sigmoidea. 
dubia. 


reversa. 


nonanus. 


Eupodiscus  Argus,  2  vara. 

radiatus. 

maculatus. 

Coscinodiscus  radiatus* 
—  minor. 

eccentrieus. 

Thwaitesii. 

And  an  undetermined  species. 
Cocconeis  Pediculus. 
Scutellum. 


And  an  undetermiiMd -species. 
Navicttk  eUiptica* 

convexa. 

Westii  (?). 

didyma. 

— i-  pnsilla. 

puActukta. 

palpebral}^. 
Pinnulana  divergens. 
Stanroneis  pukhetia. 
Coecoaema  parmm. 
Pleurosigma  baltacun). 

Hippocampus. 

angulatum< 

■  ■       acuminatttm. 
— -  distortam. 
Boryphora  Amphic^ros,  vars. 

Boeckii. 

Achnanthes  brevipes. 
Grammatophora  marina  (?). 
Biddulphia  anrita. 
Zygooeros  rhombus. 
Dentricella  sp. 
Orthoseira  sp. 
Dictyocha. 
Bacteriastrum  furcatum  (?). 

■  curvatum  (?). 


Some  of  the  species  in  the  foregoing  list  have  been  described  as 
new  to  Britain,  by  Mr.  Boper  in  a  paper  recently  published  in  the 
*  Microscopical  Journal.'  The  Coscinodiscus,  not  named,  seems  from 
the  description  to  be  the  same  with  that  found  at  the  mouth  of  the 
Thames,  and  is  an  exceedingly  beautiful  disc«     The  four  species  of 
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Jetinocyclus  are  those  described  by  Ehreuberg,  and  are  new  British 
species.  The]^  exhibit  the  strong  siKeeons  cellular  tissue  underneath 
the  moniliform  structure  of  the  surface.  The  examples  of  Triceratium 
striolatum,  and  also  Zygoceros  rhombus  differed  somewhat  from  the 
figures  and  descriptions  given  of  them,  being  provided  with  two  spines 
placed  close  to  the  projecting  terminations  or  angles  of  the  valve,  and 
which  were  always  present  in  the  examples  that  had  come  uniler  ob- 
servation. The  surfaces  of  the  valves  were  also  seen  to  be  dotted 
over  with  small  projecting  nodules  which  gave  them  a  very  remark- 
able appearance.  These  appearances  may  perhaps  be  attributable  to 
a  more  matured  development  of  the  siliceous  structure. 

x^.mong  the  remarkable  forms  found,  although  not  considered  to 
belong  to  the  Dtatomacee,  are  the  two  varieties  of  Bacteriastrutn,  the 
discs  of  which  were  three  or  four  times  the  diameter  of  those  described 
by  Mr.  Shadbolt,  from  Port  Natal,  and  the  radiatians  more  numerous. 

Mr.  Dallas  directed  attention  to  the  structure  of  the  Diatomaeese 
as  affording  some  of  the  most  beautiful  examples  of  geometric  ar- 
rangement of  cells  with  which  we  are  acquainted.  There  are  only 
three  of  the  regular  polygons  which  can  be  employed  alone  to  fill  up 
the  space  about  a  point  in  a  plane  surface,  namely  the  equilateral 
triangle,  the  square,  and  the  hexagon ;  these  forms  and  theur  angles 
are  accordingly  found  to  prevail  in  the  structure  of  the  tissues.  By 
constructing  the  polygons  it  was  shown  that  they  arrange  tlMmselves 
in  straight  lines,  determined  by  the  shorter  aios  of  the  figures,  the 
quadrilaterals  halving  two  directions  in  which  the  lines  run,  and  iHae 
hexagons  three. 

2.  "On  the  various  aectima  of  Coal,  considered  in  their  rdation 
to  the  Blockj  And  the  relative  views  of  Histolpgifits  -thereiHiy"  by 
Mr.  Neil  Stewtal^. 

The  author  stated  :-^"  Since  last  July,  I  have  frequently  been 
employed  in  making  drawings  of  sections  of  coal  as  seen  under  the 
microscope  by.tra'nsmitted  light.  In  the  prosecution  of  this  work,  I 
have  felt  great  difficulty  in  bringine  to  my  aid  the  .willing  aceal  so 
necessary  to  ispirited  deuneatiAn,  and  which  can  only  be  €onunanded 
in  proportion  to  the  knowledge  which  the  artist  has  of  his  subjects 
This  I  can  only  account  for  by  stating,  that  a  suspicion  passed  upon 
my  mind  from  the  beginning,  that  something  was  wrong  with  regard 
to  sections ;  and  this  suspicicm,  which  I  frequently  mentioned  to  gen-^ 
tlemen  engaged  in  the  investigation  of  this  subject,  increased  with 
my  knowledge,  until  on  reading  Mr.  Quekett's  paper  in  the  '  Micro' 
scopical  Journal '  for  January  last,  I  found  that  he  there  expresses  ft 
notion  similar  to  mine,  but  immediately  contradicts  it  by  again  return- 
ing to  the  usually  received  opinion.  With  a  view,  therefore,  to 
satisfy  my  own  doubts,  and  if  possible  to  make  a  contribution  to  sci- 
entific truth,  I  have  examined  cubical  blocks  of  various  coals  by  direct 
light,  and  with  my  own  hands  have  made  sections  from  all  the  sidea 
of  these,  and  again  examined  them  by  transmitted  light.  I  have  also 
made  drawings  of  such  sections. 

"  Professor  Bennett  expresses  it  as  his  opinion — and  I  believe  he 
holds  it  in  common  with  others — ^that  the  red-coloured  striae  seen  in 
the  longitudinal  section  of  household  coal  are  tubes  or  ducts — that 
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the  yellow  rings  seen  in  the  transverse  section  are  the  ends  of  those 
tubes — and  that  the  red  colour  of  the  tubes,  like  blood  seen  in  the 
yeins  of  the  Frog's  foot,  is  an  aggregation  of  the  yellow  bodies 
strewed  over  the  section  like  blood-cells  in  single  file. 

*^  For  a  moment  let  us  reflect  upon  the  appearance  presented  by  a 
cell  or  tube,  as  seen  on  the  field  of  the  microscope.  In  order  that 
either  of  these  bodies  may  be  seen  by  transmitted  light,  a  certain 
amount  of  transparency  is  necessary ;  the  slightest  currature  or  undu- 
lation on  the  surface  causes  the  light  thrown  from  the  reflector  to  be 
diverted  from  the  eye  of  the  dbserver,  and  the  part  so  curved  appears 
dark  ;  this  is  invariably  the  case  at  the  mar^s :  the  outlines  of  such 
bodies  are  distinctly  defined  and  black,  whatever  may  be  their  colour 
or  form,  and  this  blackness  is  diffused  inwards  according  to  their 
rotundity. 

"  How  is  it,  then,  that  liistologists  have  in  this  case  departed  from 
an  invariable  optical  law,  and  have  described  appearances  void  of  out- 
line as  cells  and  tubes  ?  But  even  admitting  them  to  be  so,  I  would 
then  ask,  why  have  these  not  been  carbonized  like  the  adjacent  struc- 
tures Tvhicb  form  the  black  mass  1  Wanting  these  two  characteristics, 
no  one  need  hesitate  to  say  that  they  are  neither  cells  nor  tubes. 

*'  With  regard  to  the  red  colour  being  an  aggregation  of  the  yel- 
low, it  is  enough  simply  to  state  that  that  is  impossible,  from  two 
facts — the  section  is  reduced  to  an  equal  thickness,  and  the  yellow 
bodies  occur  within  the  red  spaces,  their  definition  being  then  as 
complete  as  wheu  imbedded  in  their  usual  black  matrix. 

"I  have  said  that  Mr.  Quekett  expresses  a  notion  similar  to  mine, 
but  again  returns  to  the  usually  received  opinion ;  here  are  his 
words : — '  If  a  small  cubical  block  of  any  kind  of  coal  be  examined 
under  a  power  of  fifty  diameters,  four  of  its  six  sides  will  exhibit  more 
or  less  of  a  fibrous  structure,  precisely  like  that  o/w^od/ 

"  Now,  if  a  block  of  wood  and  a  block  of  coal  be  examined  together, 
with  the  longitudinal  strife  of  each  laid  in  the  horizontal  direction, 
they  will  present  very  different  i^pearances.  In  the  case  of  the  wood 
it  will  be  seen  that  only  two  of  its  sides,  which  I  shall  call  the  back 
and  front,  present  the  striated  appearance ;  in  the  other  two  the  ends 
are  distinctly  transverse  sections,  and  show  the  ends  of  organisms. 
But  this  is  not  the  case  with  a  block  of  coal,  which  mi^  be  likened 
to  a  pack  of  cards,  the  four  sides  in  question  having  a  similar  appear- 
ance, and,  so  far  as  structure  is  concerned,  baring  each  an  equal  title 
to  be  called  a  longitudinal  section.  Where,  then,  is  the  transverse 
section  of  coal,  and  where  are  the  yelk)w  rings  ? 

**  Hitherto  our  attention  has  been  directed  to  the  sides  of  the  hlock, 
let  us  now  examine  the  top  and  bottom,  or  horiaontal  surfaces :  there 
the  rings  are  found,  and  bein^  there,  cannot  be  the  ends  of  the  sw^ 
posed  tubes,  nor  have  any  rdation  to  them,  seeing  that  their  longi- 
tudinal direction  is  that  of  the  surface  now  undeir  examination. 

*^  The  grinding  and  polishing  process  is  very  instructive.  On  the 
sides  of  the  blocks  many  series  of  rings  may  be  ground  off  without 
much  alteration  in  the  appearance  of  the  strise,  while  in  reducing  the 
horizontal  surface  the  transparent  parts  are  constantly  changing  their 
ft^rm.     The  first  eridence  of  transparency  which  presents  itself  is  a 
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deep  blood-red  spot,  beautifully  soft  at  the  edges;  grind  a  little 
farther,  and  it  assumes  the  appearance  recognized  as  the  resiuoid 
cell ;  a  little  more  grinding,  and  the  spore-case  makes  its  appearance ; 
still  grind  on,  the  process  vrill  be  found  to  be  as  fertile  of  form  as  the 
frost  is  on  the  window-pane,  or  the  burning  embers  of  the  fire  to  a 
musing  fancy ;  and  when  the  section  is  reduced  to  the  last  degree  of 
thinness,  the  shallowest  of  all  peep  through.  These  are  the  yellow 
rings,  with  their  dark  centres,  on  which  I  shall  venture  a  few  obser- 
vaticms  suggestive  of  their  origin. 

"  A  painting  of  a  transverse  section,  executed  by  Dr.  Adams  of 
Glasgow,  and  shown  by  Professor  Bennett  to  the  Royal  Society,  re- 
presents the  rings  as  if  they  were  all  in  the  leT«l,  and  of  a  umform 
colour.  This  has  no  doubt  been  in  some  measure  the  cause  of  their 
having  been  mistaken  for  the  ends  of  tubes.  Nature  shows  them  dif- 
ferent. Some  are  distinct  and  bright  yellow,  while  thin  as  the  sec- 
tion is  when  they  come  into  view  f  others  are  still  obscured  by  a  layer 
of  dark  matter,  and  have  a  bistre-brown  eobur.  Mr»  Quekett  admits 
this  to  be  the  case ;  it  is  therefore  a  matter  of  astonishment  that, 
with  such  a  high  and  well-earned  reputation  fov  acute  observation, 
he,  at  the  same  time,  describes  them  as  transverse  sections  of  thick- 
walled  cells  or  woody  fibre. 

**  In  the  longitudlinal  seetion  these  bodies  present  their  edges,  are 
seen  strewed  all  over  the  sections,  and  sometimes  assume  the  appear- 
ance of  an  interrupted  yellow  line,  and  individuals  now  show  their 
dark  centres  flattened. 

"  The  dark  bodies  in  the  centres  of  the  rin^  seem  to  me  to  be  car- 
bonized  spores.  They  have  the  characteristic  outline  of  a  cell,  are 
some  of  them  still  quite  spherical,  and  in  Pn^essor  Balfour's  speci- 
men of  Wigan  Cannel  Coal,  where  the  edge  of  the  section  is  reduced 
to  a  rag,  some  of  them  are  partially  divested  of  the  encircling  yellow, 
when  me. spore  is  seen  to  project  into  the  empty  field.  The  remains 
of  some  are  also  seen  as  black  circular  lines,  sticking  in  the  varnish 
with  which  the  specimen  had  been  fixed  to  the  glass. 

''  The  transparent  yellow  I  suppose  to  have  been  pressed  out  in 
the  process  of  carbonizatiour  or  perhaps  gathered  round  them  as  a 
pool  of  water  encircles  a  stone  on  the  sea-beach  long  after  the  retiring 
tide  has  left  all  else  dry. 

*'  In  short,  living  vegetable  matter  may  with  tolerable  accuracy  be 
considered  as  a  semi-opake  substance.  The  process  of  carbonization 
by  which  it  is  changed  into  coal,  seems  to  separate  the  structural 
from  the  non-structural,  the  opake  from  the  transparent,  and  as  the 
former  is  compressed  and  blackened,  the  latter  is  insinuated  be- 
tween the  layers,  and  into  every  minute  fissure  and  crcviee  left  vacant 
around  the  more  resistent  particles  of  the  carbonaceous  mass ;  while 
decomposed  portions  are  being  constantly  carried  to  the  surface  of 
the  earth,  by  capillary  attraction,  there  to  be  thrown  off  into  the 
atmosphere  or  taken  up  by  the  minute  spongioles  and  rootlets  of  the 
existing  vegetation," 

3.  '*  On  the  effeets  of  the  recent  frosts  on  vegetation,  in  different 
parts  of  the  country,"  by  Mr.  M'Nab. 
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MISCELLANEOUS. 

On  the  Embryogeny  and  Propagation  of  Intestinal  Worma»  Bf 
MM.  Ercolani  aad  Vella.  Abstract  by  Prince  Charles 
Bonaparte. 

The  recent  investigations  of  Gennan  naturalists  on  the  propaga- 
tion and  ipetamorphoses  of  the  Cestoid  worms  have  already  engaged 
the  attention  of  the  Academy,  but  our  authors  have  occupied  them- 
selves with  the  same  phsenomena  in  the  Nematoid  worms,  of  which 
we  know  scarcely  anything. 

After  combating  the  most  specious  arguments  that  nave  been 
advanced  in  favour  of  the  doctrine  of  Aeterogeng,  they  endeavour  to 
show  by  simple  and  clearly  stated  facts,  that,  in  spite  of  the  general 
opinion,  the  Entozoa  enjoy  a  marvellous  tenacity  of  life.  To  such 
an  extent  does  this  go,  in  fact,  that  their  embryos  have  lived  six 
days  immersed  in  alcohol,  and  been  revived  afler  thirty  days  of  com- 
plete dryness. 

The  embryogeny  of  the  Ascaris  megaloeephala  of  the  horse,  hitherto 
scarcely  known,  appears  to  be  almost  completely  elaborated.  The 
artificial  development  of  this  worm  was  effected  by  Br.  Ercolani  in 
the  lung  of  a  dog.  The  description  of  these  experiments  is  followed 
hy  some  new  observations  in  comparative  embryogeny  relating  to  the 
Graafian  vesicle,  the  formation  of  the  chorion  and  of  the  vitelline 
membrane,  and  especially  to  the  successive  development  of  the  organic 
constituents  of  the  worms. 

X«astly,  he  shows  how  the  ova  of  the  Nematoids,  after  passii^  into 
the  bodies  of  animals  with  their  food,  insinuate  themselves  into  the 
walls  of  the  intestine,  so  that  their  presence  completely  escapes  de- 
tection. In  this  position  these  ova  undergo  a  sort  of  incubation,  and 
the  embryo  becomes  suificiently  developed  to  return  into  the  intestinal 
cavity,  where  it  is  afterwards  to  pass  its  life. 

In  concluding  their  memoir  the  authors  give  the  following  rSsumS 
of  their  facts  : — 

1.  "The  progressive  metamorphoses  of  the  Entozoa,  Htherto 
studied  by  Van  Beneden,  Kuchenmeister  and  Siebold,  although  re- 
vealing to  us  new  and  astonishing  facts,  are  not  apphcable  to  the 
entire  solution  of  the  questions  connected  with  the  genesis  of  all 
Entozoa, 

2.  "  Although  the  retrogressive  metamorphosis  of  the  ova  of  Taniie 
into  Cysticerci  and  Coenuri  have  not  succeeded  with  the  authors  as 
with  some  other  observers,  they  have  nevertheless  led  them  to  re- 
cognize a  lower  phase  iq  the  development  of  the  Cysticercus  cuniculi, 
a  phase  which  approaches  this  worm  to  the  lowest  and  most  simple 
worms :  although  they  present  an  invaginated  head,  they  are  destitute 
of  the  small  openings,  the  hooks,  and  the  caudal  vesicle,  so  that  the 
opinion  entertained  by  some  that  the  Cyaticerd  are  degenerated 
Teenice  is  not  well  founded. 

3.  "  The  Nematoid  worms  do  not  undergo  anything  like  a  pro- 
gressive metamorphosis ;  the  changes  observable  in  the  embryo  are 
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only  phases  of  developnieiit ;  thus  the  generative  organs  are  always 
the  last  formed,  and  are  not  perfectly  presented  until  the  complete 
derelopment  of  the  animal. 

4.  "  The  homy  appendages  and  hooks,  which  are  wanting  in  the 
Cysticereus  cunieuli  in  the  first  stages  of  its  development,  are  also 
wanting  round  the  mouth  of  the  Strongylus  armatus  until  after  com- 
plete development,  and  are  then  formed  but  slowly. 

5.  "  The  eggs  of  the  Ascaris  megalocephala  of  the  horse  may  be 
artificially  developed  in  the  pulmonary  tissues  of  the  dog. 

6.  ''The  cessation  of  movement  and  the  fluidity  of  the  body 
in  the  Nematmds  are  not  sufficient  signs  of  the  death  of  these  ani- 
mals, as  they  recover  from  this  state  as  soon  as  they  are  placed  in 
warm  water ;  even  in  the  state  of  embryos,  although  completely  dried 
up,  they  return  to  life  very  quickly  by  this  means.  The  Nematoid 
worms  consequently  die  with  great  difficulty ;  the  ova  and  embnros 
are  endowed  with  a  marvellous  tenacity  of  life ;  they  even  exhibit 
signs  of  life  after  immersion  for  six  days  in  alcohol  of  30  degrees. 

7.  **  This  tenacity  of  life,  joined  with  the  power  of  development  of 
the  ovum  when  placed  in  circumstances  different  from  those  in  which 
it  lives  naturally,  besides  giving  evidence  of  new  and  important  facts, 
destroys  the  strongest  arguments  employed  by  many  naturalists  in 
favour  of  heterogeny. 

8.  "  The  ova  of  the  Nematoid  wcM'ms  require  a  considerable  time 
^or  their  developmei>t  after  being  introduced  with  the  food  into  the 
bodies  of  animals ;  they  adhere  at  first  around  the  villosities  of  the 
mucous  meipbrane  of  the  intestine,  whence  they  afterguards  penetrate 
to  the  peritoneum,  there  to  complete  their  development  free  from  all 
danger  of  being  eliminated,  returning  afterwards  into  the  cavity  of 
.the  intestine. 

'9.  ''This  simple  mechanism,  in  harmony  with  the  laws  which 
govern  the  introduction  of  foreign  bodies  into  the  organism,  may  be 
readily  observed  by  examining  the  yellowish  spots  wmch  occur  in  the 
intestmes  of  the  rabbity  or  in  the  caecum  of  the  horse,  which  are 
nothing  but  the  ova  ef  the  Oxyuris  of  the  rabbit  or  of  the  StrwigylvLs 
of  the  horse ;  amongst  these  ova  we  often  meet  widi  the  microscopic 
embryos  of  these  Nematoids, 

10.  "  In  the  adult  females  of  the  Ascaris  megalocephala  and  lum^ 
hricoides  ii  may  readily  be  shown  that  the  ova  are  not  formed  in  the 
last  portion  of  the  oviduct,  but  in  the  superior,  slender  portion  which 
represents  a  true  ovary. 

11.  ^'  Fr(»n  the  inner  surlace  of  the  ovaries  of  the  Ascarides  just 
mentioned,  an  immense  quantity  of  elongated,  pyriform  bodies  are 
suspended;  these  represent  the  Graafian  vesicles  of  the  superior 
animals. 

12.  "  The  Graafian  vesicle,  as  in  the  higher  animals,  13  not  torn  to 
.  permit  the  passage  of  the  ovum,  but  detaches  itself  completely  from 

the  stroma,  and  loses  its  pyriform  shape  to  become  round,  whilst  the 
membrane  of  the  vesicle  becomes  the  chorion  of  the  egg. 

12.  "The  vitelline  membrane  is  formed  after  the  aetachment  of 
the  ovum." — Comptes  Rendus,  24th  April  1854,  p.  779. 
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On  two  new  species  of  South  American  Birds. 
By  Philip  Lutley  Sclatbr. 

1 .  CuLicivoiiA  BOLTViANA,  Sclater.  C.  suprh  phimbea  ;  in/rh 
alba  plumbeo  paululkm  tincta ;  ventre  niveo ;  frofUe  regions 
oculari  et  genis  fdgris;  alts  nigrieantihus,  teetrieibus  et  se- 
cundariis  lathiprimariis  strietissimk  alba  limbatis  ;  caudd  nigrd 
latercdibus  rectricibus  albo  terwunatis  4 ;  extimis/er^  omninb 
albis^-rostro  etpedibus  mgris* 

Long,  tota  4|^ ;  alse  24 ;  candae  2^, 

Hab.  Bofim  (Bridges),  D'Orbigny. 

The  present  bird  is  the  fifth  of  this  interesting  genus,  of  which 
the  best  known  are  the  C  etjerulea  (Linn.)  of  the  United  States,  and 
the  C  dumieola  (Vieill.)  of  Brazil  and  Paraguay.  The  Prince  ci 
Canino  notices  two  other  previously  unrecognized  species  in  his  *  Con- 
spectus Ayium/.  p.  316.  These  I  have  never  seen;  but  his  fifth 
species,  the  0.  hudytoideSj  De  la  Fresaaye,  of  which  I  have  examined 
the  type,  belongs,  I  believe,  more  properly  to  another  genus.  There 
are  specimens  of  the  present  speoies  in  the  British  and  Paris  Mur 
seums,  and  in  the  fine  collection  of  the  Baron  de  la  Fresnaye  at  La 
Fresnaye  near  FaUdse. 

2.  PiPRA  FLAVO-TiNCTA,  Sclatcr.  P.  alba, ^fiavo pallid^  tincta; 
pileo  alis  eauddque  cum  dorso  inferiore  nigris ;  uropygio  cum 
ventre  viridescente-^nereis ;  rostra  nigra;  pcdibus flams » 

Long,  tota  3^;  alse  1|;  caudae  1|. 

Hab,  8^  Fe  de  Bogota. 

This  species  is  very  like  the  common  Fipra  manacus,  but  is  smaller, 
and  has  the  white  parts  of  its  plumage  tinged  with  yellow  and  much 
less  black  on  the  back.  There  are  examples  in  the  Museum  of  the 
Jardin  des  Plantes  at  Paris  and  of  the  Baron  de  la  Fresnave. — Proc. 
ZooL  Soc.  Feb.  24,  1852. 

Description  of  a  new  species  ofUjnxfram  Fernando  Po, 
By  Louis  Fbasbr,  H.M«  Consul  at  Whidah. 

Htrax  dorsalis,  Fraser. 

Adult  male.  Greneral  colour  grizzled  brown,  becoming  darker 
towards  the  back,  where  the  hairs  are  annulated  with  black  ;  a  line 
of  yellowish  white,  about  four  inches  long,  commencing  over  the 
short  ribs  and  running  hindways ;  muzzle  naked  and  of  a  brown 
colour  ;  eyes  light  hazel. 

Length  of  head  4^  in. ;  neck  and  body  about  18in. ;  hind  feet, 
from  heel  to  toe,  3  in. 

Hab»  Island  of  Fernando  Po. 

Its  native  name  is  'Naybar ;  it  is  nocturnal  in  its  habits,  and  is  no 
doubt  common,  as  its  loud  cry  of  ccurr-ccurr-ccurr  may  be  heard 
evei^  evenine  after  dark,  during  the  commencement  of  the  rains. 

Tiie  Boobies  say,  it  sleeps  in  the  trees  all  day,  and  feeds  upon 
leaves  at  night,  but  is  very  difficult  to  find. 
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Mr.  Waterhouse,  in  a  letter  to  Mr.  Cuming,  writes  as  follows  re- 
specting this  Hyrax : — 

**  The  Hyrax  is  certainly  distinct  from  the  two  species  winch  I  am 
acquainted  with,  viz.  H.  Capensis  and  H.  Syriacus,  and  upon  com- 
paring the  skin  with  the  description  of  H»  arboreus,  the  only  other 
described  species,  I  find  several  discrepancies  which  lead  me  to  believe 
it  will  prove  distinct.  I  allude  more  especially  to  the  texture  of  the 
fur.  In  Mr.  Fraser^s  Fernando  Po  animal  the  fur  is  coarse,  whilst 
in  H,  arboreus  it  is  said  to  be  soft.  This  latter  animal  moreover 
has  a  transverse  black  stripe  about  the  middle  of  the  lower  jaw  which 
does  not  exist  in  Mr.  Fraser's  species." — Proc,  ZooL  Soc,  Nov.  23, 
1852. 


METEOROLOGICAL  OBSEBVATIONS  FOR  JITNS  1854. 

Chiswiek, — June  1.  ^e :  cloudy.  2.  Rain.  3.  Cloudy :  clear.  4.  Cloudy  : 
clear  and  cold  at  night.  5.  Uniiionnly  overcast:  fine.  6.  Cloudy  and  cold. 
7»  8.  Cloudy.  9.  Overcast.  IQ.  Fine.  11.  Fine :  overcast.  12.  Densely  clouded ; 
slight  shower :  very  clear  at  night.  13.  Rain :  clear.  14.  Cloudy :  very  fine. 
15.  Hazy  and  drisdy.  16.  Hazy :  rain.  17.  Uniformly  overcast :  very  fine  : 
dear.  18.  Clear  and  very  fine.  19.  Very  fine :  cold  at  night.  20.  Slight  haze : 
cloudy :  fine :  clear.  21.  Fine :  cloudy :  rain.  22.  Very  fine.  23.  Uniformly 
overcast ;  very  fine :  dear.  24,  25.  Cloudy  and  fine.  26.  Fine.  27.  Fine :  rain 
at  night.  28.  Showery :  very  clear.  29.  Cloudy :  clear.  30.  Very  fine :  rain  at 
nigfat. 

Mean  temperature  of  the  month 56*^-93 

Mean  temperature  of  June  1853 ^ 69  *16 

Mean  temperature  of  June  for  the  last  twenty-eight  years  .  60  *5I 
Average  amount  of  rain  in  June  1*90  inch. 

B(is/on.~-June  L  Cloody.  2.  Rain  ik.M.  3-^11.  Cloudy.  12.  Cloudy :  rain 
A.iff.  13—15.  Cloudy.  16.  Cloudy  :  rain  p.iff.  17,  18.  Cloudy.  19—22.  Fine. 
23.  Fine :  thermometer  83*^  half-past  2  p.m.  24.  Fine :  thermometer  80°  half- 
past  2  P.M.  25.  Fine:  thermometer  87°:  rain  p.m.  26.  Cloudy:  rain  a.m. 
27.  Cloudy.    28.  Cloudy :  rain  a.m.  and  p.m.   29.  Cloudy.    30.  Qoody :  tain  p.i£. 

Sandiciek  Marue,  Orkney, — June  1.  Drizzle  a.m.  and  f.m.  2.  Cloudy  a.m. 
and  p.M.  3.  Blight  A.M. :  doody  p.m.  4.  Cloudy  a.k.  nod  f.m,  6.  Damp  a.m. 
and  P.M.  6.  Cloudy  a.m.  and  p.m.  7.  Cloudy  a.m.  :  driszle  p.m.  8.  Damp  a.m.  : 
doudy,  fine  p.m.  9.  Drops  a.m.  ;  small  rain  p.m.  10.  Cloudy  aot.  :  drops  p.m. 
11.  Clear  a.m.  :  rain  p.m.  12.  Clear  a.m.  :  clear,  fine  p.m.  13.  Clear  a.w.  : 
drops  P.M.  14.  Cloudy  a.m.  :  showers,  cloudy  p.m.  15.  Cloudy  a.m.  :  clear  p.m. 
lb.  Bright  A.M. :  doudy  p.ar.  17.  Clear  a.k.  :  doudy  p.m.  18.  Damp  a.m.  : 
cloudy  P.M.  19.  Rain  a.m.  :  fog  p.m.  20.  Clear  a«m.  and  p.m.  21.  Clear,  fine 
A.M.  and  P.M.  22.  Bright  a  ji.  :  cloudy  p.m.  23.  Drizzle  a.m.  :  doudy,  fine 
p.m.  24.  Rain  a.m.:  clear,  fine  pm.  25.  Clear,  fine  a.m. :  cloudy,  fine  p.m. 
26.  Showers  a.m.  t  damp  p.m.  27.  Showers  am^  :  cliKidy  p.m.  28.  Clear,  fine 
A.U. :  doudy  p.m.  29.  Clear,  fine  a.m.  :  drizzle  p.m.  30.  Drizzle  a.m.  :  drizzle, 
showers  p.m. 

Mean  temperature  of  June  for  twenty-seven  previous  years  .  52°'81 

Mean  temperature  of  June  1853 55  '21 

Mean  temperature  of  this  month     52*86 

Average  quantity  of  rain  in  June  for  thirteen  previous  years  •     2  24  inches. 
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XVII. — Onthe  Occurrence  of^^Cinchanaceous  Glands"  mGaliacese^ 
and  on  the  Relations  of  that  Order  to  Cinchonacese.  By 
Georgs  Lawson,  F.R.P.S.,  P.B.S.E.,  Demonstrator  of 
Botany  and  Vegetable  Histology  to  the  University  of  Edin- 
burgh*. 

[With  a  Plate.] 

A  FEW  years  ago,  Dr.  Weddell  of  Paris>  in  his  magnificent  mono- 
graph of  the  Cinchonas  t^  drew  attention  to  a  singular  feature 
in  these  plants^  viz.  the  constant  presence  of  peculiar  glands  on 
their  interpetiolar  stipules ;  and  the  attention  of  this  Society  was 
called  by  Professor  Balfour  to  Dr.  WeddelFs  observations. 

The  inner  faces  of  the  stipules  are  in  many  cases  firmly  glued 
to  the  terminal  bud,  which  they  embrace,  by  a  gummy  or  gum- 
resinous  matter  exuded  by  the  small  sessile  glands  to  which 
reference  has  been  made.  This^  secretion  is  stated  by  Dr.  Wed- 
dell to  be  fluid  and  transparent  in  Cinchonas  and  Cascarillas, 
but  solid  and  opake  in  several  other  genera,  remarkably  so  in 
Pimentelia  ghmerata.  In  the  genus  Rondeletia  it  is  soft  like 
wax,  and  of  a  beautiful  green  colour.  The  inhabitants  of  Peru, 
who  give  it  the  name  of  Aceite-Maria  (oil  of  Mary),  carefully 
collect  it,  and  employ  it  as  an  external  application  in  various 
maladies.  It  is  well  known  to  horticulturists  that  Cinchonaceous 
plants  under  cultivation  are  very  liable  to  the  attacks  of  Acarida 
and  other  parasites ;  and  Mr.  M'Nab  has  drawn  my  attention  to 
the  fact,  that  it  is  invariably  in  the  neighbourhood  of  the  stipules 
on  the  young  shoots  that  these  pests  are  most  abundant,  viz.  at 
the  points  of  the  plant  where  the  secretion  is  most  copiously 
given  oiF. 

*  Read  to  the  Botanical  Society  of  Edinburgh,  July  13,  1854. 

t  Histoire  Naturelle  des  Quinquinas,  ou  Monosraphie  du  genre  Cinchona, 
Buivie  d'une  Description  du  genre  Cascarilla  et  de  quelques  autrea  plantes 
de  la  mdme  tribu,  par  M.  H.-A.  Weddell,  M.D.  Paris,  1849. 
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The  glands  occur  at  the  extreme  base  of  the  stipule  on  its 
inner  or  upper  surface,  and  are  most  plentiful  in  the  immediate 
vicinage  of  the  nermres  of  the  stipuk,  where  spiral  vessels  are 
abundant ;  but  these  do  not  enter  the  tissue  of  the  gland.  In 
those  plants  whose  stipules  early  become  reflexed  (Rogera  for 
ex«»tnple)  the  glands  are  conspicuously  exposed  to  vifew ;  but  in 
those  whose  stipules  remain  closely  glued  to  the  stem,  it  re(j[uit:es 
careM  dissection  to  show  them.  It  is  in  the  yociiiig  sts^  of  the 
stipule,  when  it  enveloped  the  terminal  bud>  that  the  gisads  are 
in  best  condition  for  examination ;  they  get  quite  dried  up  before 
the  stipule  decays. 

These  stipular  glands  appear  to  be  of  universal  oecurrence 
throughout  the  whole  order  Cinchmuiee€e,  \i^X  «S'  this  has  not 
been  ascertained  from  actual  observution  6f  all' the  species,  it 
seems  desirable  here  to  record  the  names  of  those  m  which  they 
have  been  particularly  noticed,  in  order  thftt-  botanists  who  baive 
the  opportunity  mfcy,  from  time  to  time,  extend  the  Hst  of  ob-- 
s^rvaiions.  These  glands  have  been  examined  in  the  following 
specieis,  viz. — 

Cinchona  Calisaya^  Wedd,  Rondeletia  odorata,  ^^^.^' 

Condaminea,  Humb.  et  Bonpl.  BnrclielHa  capensis,  frown ^ 

— i^  lkncif(dUa;  3ltf^i«. '  Cephaelis  Ipe<ia!ciEiait}iiry  il.'Bicil!.  * 

•-•'■^^  amy^Mihhn,  Wedd,  Coffea  amlMea,  jXitna/ 

— -*  sctckicyihtBip  Humb.  ^t  BonpL  Ii^ora  ji^yanic^  DC.  ,  ...  <  i;  ,, 

australis^  Wedd.  —  coccinea,  LinnL, 

boliviana,  Wedd,  '  ]tlus8eendafronaosa,,I/i!Rftl 


i^^ 


•  ovata,  Ruk  et  Pav.  •  Pavettn  indica,  lAfin, 
'  TU&neryiR,  Wedd.  LiicoIiagratissittUh,  i9<f^ef.    i. 

•  CJhomeliaoa,  Wedd.  .  .  ^ — ^  Pinciam)  Hoqh,  .    .  .   i . 
-  niieranthay  B-uiz  Qt  ^ot;..  Pentas  camea,  Smth. 

■  pubescenSj  ValiL  Gardenia  Stanleyana,  Hook, 

'  cordifolia,  Mutis.  Pimeiitelik  ^lotnerata!,  Wedd. 

-cambayensis,  FFee^..  Kogisra  Kcfegetiai        ^ 

tfpopfq]^  Weddn  : — -7  ver»99lor.    .  ..  ,     -.  \,   , 


V        I 


Cascanlla  Carua^  Wedd,  ■         elegans. 

Ladenbergia  dichotoma,  Kitsch. 

In  all  S5  species.  '  '       ' 

The  Gitichonaoeoas  glands,  eare,  imigeliei<al,  miBute^imorej^r 
less  conical  bodies,  rising  from  the  surface  of  the  stipulei^  and- 
are  napstly  bolomdess^  but  in  scnzie'inistatces  highly  coloured,  aild 
are  then  oonspiouous*  objects^         •     ,'   ./ 

Their  plan  of  structure  is  perhaps  moDC'' distinctly  ^leea  in 
Cinchtma  Caiisa/^a  than  in  any  other  spescies>  and  is  weU  illias* 
trated  in  Dr.  Weddell's  book*  In  that  plant  the  glaind  is  sessile, 
of  an  oval  or  lanceolate  form,  and  sotnewhat  pointed  at  the  apex. 
It  consists  of  a  mass  of  dense  tissue  of  somewhat  ehmgated. cells, 
forming  a  central  nucleus  of  a  conical  shape.   This  axial  DiuicleuB 
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is  surrounded  by  a  layer  of  much  more  elongated  obconical^ 
somewhat  prismatic  cells,  which  are  closely  set  around  the  nu- 
cleus in  a  radiant  manner^  lying  upon  it  like  achenes  upon  a 
cpnical  i^ceptacle. 

These  elongated  cells  are  described  by  Weddell  as  having,  in 
the  centre  of  the  outer  extremity  or  apex  of  each,  a  minute  canal 
or  perforation  in  the  cellrwall,  communicating  with  the  interior 
of  the  cell,  and  serving  to  discharge  the  secreted  fluid.  This  he 
says  is  particularly  evident  m  Cinchona  Calisaf/a;  and  the  Com- 
mifisioA. appointed  by  the  Academy  of  Sciences  to  report  upon 
Dr.  WeddelPs  investigations  (MM.  Richard,  Gaudichaud  and 
Jussieu)  specially  drew  attention  to  the  circumstance,  as  of  rare 
occurrence  in  vegetable  glands. 

I  have  (Lot  been  able  as  yet  to  demonstrate  the  canal  satisfac- 
torily, although  the  glands  of  Cinchona  CaHsaya^  and  of  other 
species,  have  been  carefully  examined  with  this  view.  But,  by 
this  expression  of  my  own  failure  to  see  what  no  duubt  requires 
a  combination  of  favourable  circumstances,  supplemented  by 
patient  examination,  I  do  not  mean  to  impute  error  of  obser- 
vation to  so  excellent  an  observer  as  Dr.  Weddell ;  and  refrain,  in 
the  meautime^  from  entering  upon  a  discussion  of  the  point,  as 
it  has  specially  occupied  the  attention  of  my  friend  Dr.  John 
Kirk,  whose  researches  I  trust  will  ere  long  be  laid  before  the 
Botanical  Society.  It  may  here,  however,  be  remarked,  that  the 
secretion  is  certainly  discharged  from  the  apex  of  the  elongated 
cells  forming  the  outer  layer  of  the  gland,  and  under  certain  cir- 
cumstances appears,  in  the  form  of  minute  globules  on  their  sur- 
face. It  is  not  likely  that  such  globules  were  taken  by  Dr.  Wed- 
dell for  canals,  but  they  have  sufficiently  that  appearance  to  be 
mistaken  by  an  inexperienced  observer. 

In  size  and  form  the  glands  vary  considerably  in  different 
species.  In  Cinchona  Calisaya  they  are  of  an  ovato-lanceolate 
form,  and  measure  ^^^th  of  an  inch  in  length  by  y^^th  in  breadth ; 
while  in  Iscora  coccinea  they  are  very  much  attenuated,  of  a  linear 
lanceolate  form,  and  measure  y^^th  of  an  inch  in  length  by  only 
^^^th  in  breadth. 

In  occasional  case^  though  rarely,  two  glaods  are  found  in 
adhesion. 

These  atipular  ^nds  have  been  hitherto  regarded  as  quite 
peculiar  to  the  Natural  Order  CinchonacetB,  and  have  been  em- 
ployed as  a  character  whereby  to  distinguish  that  order  from 
Gaiiacea,  in  which  their  presence  has  not  hitherto  been  suspected, 
or  has  rather  by  implication  been  denied. 

I  have  recently  ascertained,  however,  that  the  so-called  Cin- 
chonaceous glands  are  by  no  means  limited  to  Cinckonacea. 
They  likewise  occur  in  the  Galiacea,  and  I  believe  that  the 

11* 
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strpng  odour  (in  some  agreeable^  m  others  fetid)  wbi^b  pa^py.ojf 
these  plants  give  off  may  be  found  to  proceed  from  the  secreti^a^  , 
of  tbeir  glands.    It  is  pot  in  i^oli^ted  oa^.ixier^ly  that^  l^irre 
been  able  to  trace  the  presence  of  glands  in  (^aliac^,     In.e^jery. 
plant  of  the  order  of  which  1  h^ve  been  able  to.  obUini  ^r^h.iwcr- 
amples  for  examination)  I  have  found  ithem- to  occuf  ^..apcl^b^iig 
qu^te  up9^ble  to  find  ^  single  instance  oif  a  0Mil^<m^>pl9Jit.fin  > 
whipt  they  a^  absent,  I  think  I  am,  in  the  jipeantime^  fairly  .^p-r, , 
titled  to  presume  their  general  occurrence  throughout  tb^fOrdeir-j,." 
The  plants  examined  (and  found  to  exhibit  the^e  glands)' if ,e;rfi 
the  following,  viz.—  ,  .    ..  .         •    ,   ..,  V 


Rubia  peregrina,  litnfi.  .  Gali'am  Molliigo>,  Ltim. 

— —  tinctormn,  Unn.  — '- —  Chersbnense,  Rdm.  et  Sckutt: '  ■ 

A$pen{la  taurina^!  i&ii»^.  .-t-*--'gkhriiin,.75hiiik.     * 

— T-  odonita,  lAnn^  -r —  cruoiatiaiQ^  W^- 

—^ — valantioides.,     _  r-^-r^  aaxatile^  JWw».. 

Crucianella  suaveolens.  — ^  rosfratuin. 

— *-  xnoltugifioidca>  Bleb.  urceclatum. 


-r»-*i 


atylosa,  DC  -^ — wufweam;  Lii/IM. 
— '—' BSjpiairtL^  Bii^  >  '— --^  lucachim,  ^tf. » 
Galium  Apanne^  XAnn.  — ^ —  yeruwi  Linn.  . . 
rubioides,  jLii^.  7  pusillum,  Linn. , 


tohien tos^um,  TAtmA.  —  porealie,  l4nif. 

tanncam,  kctm:  et  5oikrd.  Sb^Aitlia  artcitsU;  LAmJ  * ' 


f 


saccharatum,  ^2{.  .m':..vm.  i 

In  all  27- fipeciesv  •  ■  -^  •    V'.  '^j-  1  'ii'^.'.'-"'*^  ''>'^' 

In  Galiacea  the  glands  occur  apparently  in  the  axus^  but  in 
reality  on  the  inner  or  upper  surface  of  the  base^,  of  the  leayea. 
In  structure  they  bear  a  considerable  resemblance  to  the  stipuhr 
glands  of  many  Ginchonacea,  with  this  difference^  however,  that 
they   s^re  generally  either  distinctly  atipit^jt^,  pr  q]|ib-sh9ped^ 
whereas  those  of  Qinchomcea  are  usually  tbicKest  nt.  the,  bks?, 
and  taper  (more  or  less  gradually  in  different  q^ecjie?)., towards, 
the  apex.    When  stipitate,  the  stalk  (of  the  Galiaceous  gland)  is 
composed  of  two  or  three  (sometimes  paore)  seri"^  of  celfo,  jthose 
running  up  the  centre  sometime9  containing  gr^^e^  qhtoropbyll 
granules;  none  of  these,  however,  bjeiog  usually.i^^ 
body  of  the  gland.     In  Ruhia  tinciqrum  each  c^U  of  the  g][9.^,d^ 
contains  a  large  green  central  nuclear.body.  In  form  the  ^apd^ 
of  Galiacea  present  even  greater  variety  (in  differ^t  .species) 
thai^  those  of  Cinfihomcete,  . , 

Another  feature  in  which  the  glands  of  QaUficec^  differ  fpim 
those  of  Cin^honacea  is  theiir  smaU  size^t  which  is  ^e^pecial^y  c^- 
servable  in  some  of  th^  dwarf,.  small4eavejd  species  oi  GjnUu^,  a^ 
in  Galium  saxatile,  for  instance,  whose  glands  are  not  more  thfii) 
y^jyth  of  an  inch  in  length  by  ^^^th  in  breadth,  wl^ereas  t  have 
stated  those  of  Cinchpnci  Calisaya  (whieh  are  not  viniusually  large 
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foV  thai  geiius)  to  average  ^^^th  of  an  inch  ih  length  by  '7*jyth  in 
bfekdth: 

The  Cinchonacea  and  Gidiade^  fotm  two  well-marked  groups 
of^'J)latit8i  abundantly  distinct  from  .each  other  in  habit  and  m 
geographical  distribution ;  thie  one  feonaisting  of  trees,  shrilbs, 
and  htfrbs^alnid^t  exclusively  inhabiting  the  hotter  parts  of  the 
world,  nidst  ^t  them  eminidntly  conspicuous  for  their  (Economical 
proilufets  and  'khd  beauty  of  thdr  broad  foliage  and  flowers, 
althbUgh  ^dmc  of  their  n'limber  are  hiean  weeds ;  the  otlfer  coin-  / 
posed' etititely  of  stiiggHng  herbaceous  [ilarits,  \rith'  trdak  angular ' 
stems  and  narrow  verticillate  leaves,  inhabiting  nbrtherh  coun-  ' 
tries,  and  (if  we  ^except  the  Madder)  alike  incondpicupus  fQr  use 
an^vurjaam^tf.  Unlortuaately,  however,  fructification  does  not 
supply  any  chAradt^er  wlicApeby  those  two  ideally  distiaot  groapsof ' 
plants  can  be  dearly  «e]!)amted  from  each  other ;  and  in  th^  limi- 
tation of  natural  t^ders^  something  more  than  a  difference  of 
habit  is  considered  desirable  by  all^  and  by  mi^iy  ab^plutely.  re-^ 
quisite.  TheKeft)re>. although  the  Cinchonaceie  and  GaMacotB  are 
kept  separate  by  4S^venil  of  our  best  systematic  writei's^  there  is 
still  a  considerabl6'difi^tence  of  opinion  as  to  the  piropriety  of  so 
doing,  notwithstanding  the  detailed  discussion  of  the  subject  at 
different  tii^^vby.^Qiu/e  of  the  most  diatiaguiaoeci  biC)Aa«ui«ts  of 
Europe.  >. 

The  principal  character  whereby  these  two  ordesrenare.'sbpi^. 
rated,  depends  upon  the  leaves  of  Cinchonacea  being  opposite 
(^oinettmcs  vertJcillate),  and  furnished  with  inHerpetiolar  stipules ; 
wBtJe'  GaKdcea  Have  normally  verticillate  leaves  without  stipules, 

l>eGandbIle,  Bentham,  and  others,  who  regardtCmcAonace^  and 
Galiacea  Hk  forming  only  ohe  natural  order,  Rubiacefa^  reduce  ; 
th^ '  fistingiiishitig  character  above  indicated  in  the  following 
m^nnbr;'    Ttey  regard  the  GaHace<B  as  opposite-leaved  plants, 
thrirfiiliacedtis  organs  being  in  part  true  leaves,  arid  in  part'  leaf- 
lil^e  stipules,  for  the  folldwing  reasons:—    ,    '       '   '     '^  ^     " 
;'l.  I'linat  thie  foliac'ebus  organs  hr'Galiace^.  if  vlfewed'as'cbii-^* 
sJsfing  ^tif(^lT  of  leaves^  do  not  bear  that  relation  to  ttie  angles 
o^th^'fet^m  which'isnstraf  ill  Dicotyledons;  but  that  the  relatipn 
b^(!^(nries'appal'ent  if  dttlt  two  of  tiiem  are  taken  as  leaves  ^nd' 
tBe+'efeft  as' ^tiptifes.    Only  two  6f  the  apparent  leaves  have  budg 
iii^Ji^il-^axiis.  '  '  '  ; 

2.  That  in  a  number  of  cases,  especially  in  ^Asperula^  two  bp- 
pdsite  leaves  are  VimcK  liifgei'  t&aii  the  others;   ''  '  .  \ 

'3.  That  in  SpertnacdceiB  and  other  tribes,  of  C'iWA(>nfl'c^dP,  the' 
sftpules  ard  (connected  with  the  petiole  of  the  leaf  into  a  sheath, 
atd  that  this  sheath  exists  in  Galiacea, 

4.  That  the  number  of  parts  in  each  whorl  is  not  necessarily 
sdiiie  pbwd''of  S,  as  argued  by  Dr.  Lindley  (each  leaf  having  two 
stipules),  but  that  taking  two  of  the  parts  for  leaves,  it  is  imma- 
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terial  by  what  number  of  similar  parts  those  two  arti  sepilraited^ 
because  the  intermediate  processes  are  analogous  to  the  seti&^of 
Spemiacocea,  the  number  of  which  is  variable*. 

Dr.  Lindley  objects  to  this  line  of  argument,  (1.)  that  in  La- 
biata  and  similar  orders  the  apparent  leaves  are  never  bpposite 
the  angles  of  the  stem,  but  are  always  placed  between  them,  a^d 
that  the  number  of  angles  in  the  stem  of  verticill&td  plants'  does 
not  necessarily  coiTcspond  with  the  number  of  thei^  leaves, 
Dysophylla  for  example  "(a  Lamiaceous  genus)  having  whorls^  6f 
ten  parts,  while  the  stem  has  but  four  angles  *  that  the  noi<«pN>- 
duction  of  buds  in  their  axils  is  no  proof  of  bodies  not 'being  tti|e 
leaves,  all  foliaceous  organs,  and  especially  sliptifles,  haH^ng  that 
power  or  not  according  to  circumstances.  (2.)  'That  the  greater 
length  of  two  opposite  leaves  occasionally  observed  in  Atpertda 
is  to  be  ascribed  to  their  greater  development  cenisequent  updn 
their  higher  functions.  (3.)  That  the  argument  derived  from 
the  occasional  connection  of  the  leaves  by  a  membran^'  los^s 
weight,  when  it  is  remembered  that  in  such  cases  the  interme- 
diate leaves  are  less  like  stipules  than  in  those  ct^es*  where  Ho 
membrane  exists.  (4.)  That  the  comparison  6f  the  suppoi^d 
stipules  of  Galiacea  and  the  seta  of  Spermdcotea  is  ihadtnismble, 
because  the  former  are  at  all  events  single  simple  organfe, 'be 
they  what  they  may,  while  the  setas  of  Spermadocea  are  the  result 
of  the  splitting  of  two  parallel- veiiicid  stipulies^  and  therefore  wfll 
necessarily  be  uncertain  in  number.         -     ;     ^ 

Dr.  Lindley  likewise  draws  attetition  to  the  fael,  that  in  Gn- 
liacea  the  supposed  stipules  are  always  what  first  disappeat  in 
the  process  of  reduction  in  the  number  of  foferceoufl  ajipendages ; 
but  that  in  Cinchonacea  it  is  in  many  cases  the  leaves  which  a#e 
first  lost  when  such  a  reduction  takes  placC;  which  is  illustrated 
by  the  capitate  Spermacoces,  wherfe  the  biiaets  are  evidently  isd- 
pules,  and  especially  by  8.  cnli^tera,  iri  which  the  leaves  ai^e  gra- 
dually merged  in  the  large  membranous  'CUp  that  subtends  the 
flower,  while  the  stipules  suffer  no  diminution.      ^         .  .     xv  w 

Prom  these  arguments  it  will  be  seen -tkat' the- piiriiipal 
distinction  between  the  otSieta  dnchonadent  and  iJaliaeeck^At' 
pends  entirely  upon  the  theoreti6ial  iiotion  we  adopt  of  thfeir 
foliaceous  organs,  and  that  from  whatever  point  of  view  they 'be 
regarded,  the  two  Orders  arc  sti^uctufally  closely  related  to  eaidh 

other.  "      ■  '...'-    m;.'-:  v:>^r) 

The  observation  bf  the  glands  now  deefcribed,  in  Ih^GaUiicecBy 
establishes  another  point  of  refetionsliip  between  thtf  0T<dbf8,>tlie 
presence  of  stipular  glands  in  the  Cinchonaceet,  and  especifdly 
in  the  arborescent  species,  having  been  hitherto  looked  opob  as 
a  singular  feature  of  their  structure,  set*ving  to  remoie  theih  from 

*  Vegetable  Kingdom^  3rd  edit.  p.  769. 


J 


Mr«  G«  l4»w9on  €in  Cinchonaceom  Glands  in  Galiacese.       167 

the  ih^rba€eoa972i46tVi<;6«  of  cpld  countries.  It  appears  to  me 
that.theae  glaod^  may  likewise  be  instrumental  in  throwing 
light  on  the  natural  of  the  folisu^eous  organs  of  Galiacea^  as  well 
^  on  the  morphology  of  those  of  CinchonacetB. 

In  Cimkona^^iR  tJie  glands  are  invariably  confined  to  the 
stipule;  and,  pQj  observing  their  occurrence  in  GaHaceae,  it  at 
«iiee  ooourned.  |bQ,n^  that  if  a  portion  of  the  foliaceous  organs  of 
GaHuc00e  were,  in  dfeality  leaves  and  the  others  stipules^  then  we 
.faa^iheve  a)c^  whereby  to  determine  what  were  leaves  and  what 
Mipulos.  WitJ)  the  view  of  doing  so,  I  have  carefully  examined  the 
poBitioQ(  lof  the  giUnds  of  all  the  Galiacea  within  my  reach ;  and^ 
«Hhougb  I  eaiae<  to  the  subject  with  a  prepossession  in  favour  of 
the  view  of  D^Caaaidolle,  I  have  been  quite  unable  to  find  any 
indieastion^  by  thearmngement  of  the  glands,  of  two  kinds  of 
foliaoeouB  ocgans  in  these  plants.  In  Galiacea  the  stipules 
occur,  at  the  base  of  the  foliaceous  organs ;  they  are  not  limited 
to  ^  certain  number  in  each  whorl,  but  occur  in  all,  being  equally 
present  in  those  opposite  '^  leaves  "  which  bear  branches  in  their 
axUsi  Bs  in  those  .so*called  "  stipules  "  that  are  barren,  although 
more  abundant  in  the  latter. 

In  the  CiuckonaceiB  I  have  said  that  the  glands  constantly 
occupy  the  base  of  the  stipule,  and  are  in  no  case  found  on  a 
ioaf  ovipetiole*.  Here  then  the  presence  of  these  glands  is  a  cer- 
itain^  indication, of  tlpke  stipulary  nature  of  the  organ  on  which 
they  occur,  no  dubiety  whatever  having  hitherto  been  expressed 
respecting  the  nature  of  the  usual  foliaceous  ox^ns  of  Cincho* 
naee(Bm  I  am  not  sure  in  how  far  we  are  warranted  in  applying 
this  £ftct  to  the.  cai^.  of  Galiacea ;  but  where  all  other  characters 
have  failed,  it  is. mot  to  be  entirely  overlooked.  If  then  we  fol- 
low the  ruL?  which  obtains  in  Cinchonacea,  that  stipules  are 
.bodies. famished  wUh  glands  at  their  base,  we  shall  come  to  a 
eonctusion  differing,  essentially  from  all  those  that  have  hitherto 
been  brought  forward,  viz.  that  Galiacea  are  leafless  plants  with 
whorls  of  stipules^ 

.  It  is  worth 'while  to  keep  in  view  that  this  idea,  although  at 
first  sight  fiilfKciently  paradoxical  to  caution  us  against  its  too 
haiaty  adoption,  is  perhaps  in  reality  less  liable  to  objection  than 
either*  the  viewS'  of  liindley  or  of  DeCandoUe  and  Bentham.  At 
the  same  tiime,  even  if,  it  were  proved  to  be  correct,  I  do  not  pre- 
cisely see  in  what  manner  it  could  help  us  out  of  the  difficulty. 
>  In  orga^graphy,  as  well  as  in  regard  to  the  disposition  of 
•these  two  naitural  orders,  the  subject  is  one  of  considerable  in- 
t^est  in  a  theoretical  point  of  view. 

In,  viewing  the  whole  question,  it  appears  to  me,  even  admit- 
ting (with  Lindley)  the  foliaceous  organs  of  Galiacea  to  be  true 
leaves,  that  the  character  thus   established  between  the  two 
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opdera  ist  QOt  ofthai^great  inf  oi!kain«&>wit]i^iohiit  stemfe  ioifae 
gfenemBy'negtivddl.  /  Tike  lea^^tozaistffidyrveflieiiUate^iiEifirceitun 
portionof  the  Ciftfifam^Ka^/ind^'iwithouibiaiiyiidQleDe^ltoH^ 
they  omybe  rogat^dad-as  irertki&i^ui'tjieivri^  plmls^ 

m  UiiS!  way;  AIL  -botaaista  mil  >«dmit  that  ^stipules larer  mccdy 
rodnced  QETUcliinQntarjry  partiaUyHdevQlofledJeaito.^^In  ^Ofdikaex 
Hi^Q >bav6  pilftiiJlS/Witb  leaveo  biowheolsyaUeqliaUyidbvcdiipfid^  iMkt 
iiPL  maAy  c&siea  wid>f .  an.  iundoabllid  tendeney >tp  >»Bduotiop;  is  .^avt 
pf  the  !ivfaotl«  '\nC%nch99^Ba  a  oertaiii  mombepof  jibe  ^iBcs/of 
ih^iwiborl  iii^et  i]ivomblyi<iimdi.imet^e!  folly ^.deiielapcd  dna  the 
others^  whichasai^rae  .tbecharpoter  of  alipnles^  bntxiaifietiap- 
p^t;  .ui^i.thet  forUx  of  ordinary -fltipftileaviaa  appcaida^)8&;'itot<  other 
Wv^^  rb.ut  <K)QU)]iy  indapei^dmit:  poattionai  aroipnit  thdat^ijliice 
true  I^ttv^&r  ii  ^^^t^ixuidVLt ihadf  pi36decddddf  ita  thia  doneetiim, 
w€)  ahwld  lurobabiy  have  iha^  lesaf  diacna8HHi>  iJcpon  at  poiht^^l^oh 
stiUi^maiiiA  tpJ^taaiiafeetocily'dfiarkdiip^i^;     r  «:i  /  u.  ::i  m-* 

...  ■,  ,^^  ,^;,  .^.  .,,e;x^^aN4TK)»  .9)F„Pi.4?ii,"'iX^i  -'  ^ !  -r  '^. i  " 

Figi  Iv^StipUliiCigbiid  of-fi)&dkbiia/iCo/innf(l^  7t)  diluAetetis;        *  '  i^  •  >  > 
i^^.  2.,Slfi|Milav.glaQ4,aC<(a^a  p(K)9ti!««u-'^04iat»e|i«t(>i    >         :> .  •:• 
fVjf..3.;Vertifid  s^tiop]  of  ^Iwd  of  Obci^(Vfa  CoUs^y^ii,  (aft«r,^p44^)> 
'    "    showing  fa)  central  nucleus  of  compact  tissue,  and  ih)  outer  layer 

-•'      -  dfdbngatedfceHs.  "     h..  :- .  :   ,  "**    ..^     ,T*-.  .  ^^    .  ..w-^- 

¥i§,4.  :IHa^MatieTiev«<)f  «vrb  tf  «lle«ekls<bf«b«>^utc^Kj;|^  ^'^^^gftM 
<C,!  CalisftifQ),  fxhibatiil^  the  candB.(ci:o)  fet^  tiboBUpdB,  airwHlai 

^     .         by  Wedd^  .  .....«;    .,  -,.  ,  ,  ,..    i.  ,,.,    .>.  .,....f.  ^-f 

1^.  5.  Stipular  gland  oi  JSxostemma  longifiora,  ?0  ^i^meters.         .,    ' 

Hjf.  6^.  Twm  gland  froni  istipule  of  LMCulid  Pvnceana,  formed  by  the  adhe- 

<  tkiVL  of  two  glands  throughout  the  greater  fmrt  of  their  length. 

This  n  only  of  oocflnonftl  (ascideutal)  oceMi«&«e,  the  udual-'&tti 

ctf^he  gl^h^ip^^otuBlj^e  that;iof>S/i^#l«mmii  ^i;rt/l9hE«j  bitt 

of  greater  size.    70. diameters. 

Fig.  f.  Olands  of  Galium  saxatile,    70  diameters. 

Fig.  8.  GHand  of  Cnteianelltz  styT6sa,    70  diameters. 

Fiigi9,  Glands  of'  Goliam  ^erueiatum.   70  ^liatn^tieVs/ 

J%.  iq.  Gland  oC  GWtuni  KrvwMtm.  70  dia»«teBti 

Fig.  11.  Gland  of  ^^^nc/a  .ofkrat^    7P  diameters. 
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,  ,remarh  muik  on  the  line  rf.  rjmrch  JromJBarrmkpore  U^:i^t 
Station,    By  Capt.  Eo3jbr;^  C.  Tyt|^»j  of  the.  3*1^  Jl^i»wt 
.    Bengal  Native  J^ightlafant^,       .  /,.;.        , ..  ;.  .'t      r /-...v 
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I  HAVE  already^  in  pftge  365,  Ser.  2,  vol.  x'iii.  of  this  work,.giyeia 
my  observations  on  the  fauna  of  Barrackpore ;  I  shall  now.  a^d 

*  To  Ph>fessorBalf(iur;  Mr.  M'Nab,  and  Mr.  Evans,  my  bfest  tfiant's  ate 
dae/  for  the  nnlimited  vise  of  plants  from  the  Uoyal  Botmi<[|  aiid"B)f^^* 
l];ie!4alGai4i9n»,.|Qr  e»$niinaj|iioa»....    ■    .  .  •..  /.,■.  -^  ,,,    /...,  )iir  ^nrjcH* 
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fl^me  fiir<d]£V]r6mdvksvioonfiiissrg<  myfidf  solely  to  the  fe^  ttp^yti^ 
miideilHruig'ft  hiost  tedious  mareh'of  itw^ntyJ^jnsimii  fi«rrick^ 
plODoito  Boeca^in  /oompany  with  my  regittuftfit*  The  entire  di^ 
stan^  'bet#e6n'bU.>twiii>i9UtkiB8<  i«(  iaboiat  1^  miles^  tbuMigh'  a 
'cbaslry'intei^seftiBd  by  tiiuiieroiis  vtreams  and  rivers^  tbeM  we 
faad^to  CFOss  aliBoist  daily>  besidies  enconntering  various  ^lier 
lUficUtieb;  Ii>hakL.ti>erdfore  to  work  ander  cfvery  kmd  of  (disad« 
.'vai^tage^^and' was  perfectly  unabkto  make  amy  miiiute  observa^ 
JticHMion  the  (ioi»liey<;  faiiwever,  as  opportuiiittes  offenod^  I  i()st 
no  tosde  in  xnakirtigtlbe' following  notes,  whieh  atehdti^gi  brief 
apdlscantyy  iriay  not:  altogether  prove  unintetesting: 
f'  (The  "road  Ax)i!ii,3anrackpor0  to  Dacca  is  seldom  employed  fek* 
ti^dopsytfor  it  fi»qneiKtly  occmva  that  portions  of  the  comitfy  be- 
eouie  eniftirsl^  inaudated'fov  months  together,  oonsequiently  quite 
iim^iastftbleftD  landf  camage ;  Europeans  at^  therefore  tifot  very 
familiar  with  this  part«of'>Ben^l,  notwithstan4ling  its  prosti^ity 
to  the  capital  of  India. 

To  as  far  as  the?  civil  station  of  Jessore,  of^  even  as  far  as  Fur- 
reedpore,  theire>i&*jio  very  remarkable  diiferetifie  in  tbe-eountry, 
although  the  aspeet'<decidedly^ gradually  a&lsumes  a  change;  but 
itf^tfr'  troS^iii^  thfe  tnagniflcent  br6ad  river  Puddtir,  the  differehce 
Ts-mbst'observable:  jungles  become  more  wide  and  dense,  and 
{ti^^y^pt^  cpqiitry  beAi^wa.cUffeiien^  feature,  which  eonCinves  to 
ttha^itjr  ofPaeea;  this  latter  is  both  •  civil  and  military  station. 
European  travellers  now  feel  for  the  first  time  since  leaving  Cal- 
cutta, that  tliey  aile  feirly  in  the  wilds  of  Hindostan,  surrounded 
t^}r  swamps  and  unliealtny  juggles,  infested  by  tigers  and  nume- 
.ireiasiitoth^if^wcions  as  well,  as  vcnomoas  aisimals.  The  un- 
'healthiness  o^'tbis^ortion  of  Bengal  is  proverbial,  owing  to  the 
numerous  swamps,  the  quantity  of  rank  vejgetation,  coupled  with 
the  natural  damp  %nd.neat  that  prevail  ouring  several  months 
of  the  year.  '^  See.Dmea  Mnd  die  "  is  not  an  uncommon  native 
saying.  The  reader 'ttiay  now  imagine  the  style  of  country  in 
which  the  few  following  notes  were  made  during  a  stay  of  aoout 
five  months,  when  sickness  made  a  change  jof  climate  absolutely 
necessary. 

'^ '^«s  fer  a^Uessore  tWe  fauila^  is  similai*  to  that  already  men- 
itibned  of'Barrtt(5hpor6,with  very  slight  exceptions)  the  larger  spe- 
'etea^  of  "Rfli^tores  observed  at  the  kst  station  become  more  com- 
mon, and  frequently  very  abundant,  attd'  after  leaving  Jessore  I 
obta;in^d  two  specimens  of  Powttprhittus  leucoffaster,  Timalia 
']^^taAn^^^qmla  ruevia.  I  was  astoni^he4^t  getting  specimens 
m'Pomaio^hihus  leucogaster,  their  known  habitats  being  Deyrad- 
^hpoi^i^ll^eppl,  Asparn^  and  Te^nass^rim^  ,  TJie  Cuculm^triai^  has 
.be^^Q^#,,n}|9^  common  spooies  >  ilueir  m»te  is  heard  constantly 
during  the  day,  and  not  unfrequently  at  flight :  ihe€!ueulus  f^etrius 
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pfardujcmg  April)  for  I  had  Bev«ral> opportilmtiiefi'  o£  witoesiing 
it  ;tbiey  «re  alsM  exceedingly  oomtuoQ/     •  ,.i./i. 

^dkenili  Guna^Dtty  enanuods. flights  (d^tFakindlitSi  igwiUs 
fl^w  oyar'oiir  camp ;  they  are  excellent  eatings  and  imUtdi  a^u^t 
after  both  by  SiuopoaB  and  native  Bp0rlsaien>>^iidJ(ii(mii'iQ.the 
fonner  aa  th^t  smell  Black  Curlew,  Owingi  to:  thie>  mtnt^denift 
ewamps  the  -niuuber  a£i  aquatic  bicda  is*  isurprising^  vaiid  Ihe 
coumtry  is  pevieclly  dotted  by  >tbQ  Ana^wmns  oaciiftmnBLi^  Vie<mi4i 
isuc9cepkala^  1 1v^  fortunate,  in  obtaitiing* titf o  ^eg^stoff  thia  latter 
af)eeieay  wa&  of  ^hiefa^  ia  now  ia  the  mueeum  of  the  iHoapuiiable 
Bast  India  Gompaoay^  aod  the  other  ia  niy  omik  ooUeeltioii.;  thqr 
aire  lasger  than  ^  hen's  eggj  and  of  a  pure  miiiite  eolotir.i  The 
Phtua  melanoffttster  and  Gtnctdua  /yf/ryvuBov 'axe'  plentiful;  llm 
former  is  the  well-known  Snake^bird  of  India;  boththea&spo* 
eies  are  peeoliw!  in  their  habits,  and  may  he.'seen  cooBtaotly 
seated  for  homrsy  appapently  motionless^  on  traea  or  atakes  iivor 
near  water,  watching  their  prey ;  they  are  also  in  constant  attend* 
auce  on.  the  nets  of  fisheisneni  perehing  themselveB  familiarly  on 
the  nets;  here: they  sit  in  solitary  silence^  oceaaionally  Reading 
out  their  wings  to  dry  in  tlie  burning  sun,  placing  themselves 
while  so  doing  in  most  eeoentric  attitudes.  I  had  a  splendid 
specimen  oiAnas  pcBcilorhyneha  shot  and  sent  to  me  by  a.  boother 
officer^  who  m^itioned  seeing  numbers  in  the  same  jbeel  where 
he .  killed  this  bird.  I  also  obtained  a  very  curious  Trinfiot^  aS 
what  species  I  am  at  present  uncertain ;  it  may  prove  to  be  only 
an  albmoid  variety  of  T.  minuta.  The  Lanius  ^superdlioms  {hii. 
van)  is  quite  disappearing,  and  the  Lanius  nigriceps  is  very  oom^ 
mon.  The  Megtdaima  oBUitica  and  Samrus  palmarwn  become 
scarce,  nor  did  I  see  one  of  either  after  crossing  the  river  Pud- 
dur;  so  scaroe  seems  the  common  Pialm  Squirrd:  of  India,  that 
the  natives  of  Dacca  are  almost  ignorant  of  its  eadstence. 

I  observed  large  flocks  of  the  Larus  brunnicephabts  fly  down  tfad 
stream  of  the  river  Fuddur,  as  also  a  ilock  of  that  elegant  duck. 
Anas  oaryttphyUaoea :  the  Acridotheres  ffinpntanus  and  Spbenura 
siriaia  are  not  uncommon  oa  the  banks  of  the  same  river;  the 
latter  confining  themselves  to  the  grass  and  bush  jungle  m  the 
neighbourhood.  I  bad  several  opportunities  of  observing  the 
actions  o{  Glareola  ^orientaHs;  they  are  not  uncommon  j  about 
dusk  number^  are  seen  actively  engaged,  like  swallows,  inseamh 
of  insects,,  which  th^  take  on  the  wing,  to  which  latter  birds 
their  movements  bear  a  great  similarity. 

Amongst  the  Raptores  the  Haliaetus  macei  are  very  common ; 
they  are  not  choice  in  their  selection  of  food,  for  I  heve  seen 
them  eating  carrion  in  company  with  vultures  and  other  carrion 
birds.  Whilst  on  the  subject  of  Raptores,  I  shall  relate  a  oiurious 
ciroumsta&ce  connected  with  the  habits  of  MUrns  ater  and  Ha- 
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/|a^ttir< mife^^y  wfaidh  I  ob^erv^d  winlsA)  sitting  out  io  afield  with 
several  others  after  sunset :— A  solitary  white  ant  or  termite  was 
observed'  to'  &^  dut  >  bf  <&  sitikll  hole  near  us^  and  went'  dimoftt  ^per- 
peiMtieullettly  iMotbe  adr  ^tanothev  and  another  followed  in -quick 
sd^oei^dKniiitill  'a/t  'lengthr^inyinads  fbrmed  a  strefim  of  Uviu^  insects. 
I^^atwijflhstandingtthe'latf^ess  of  the  Evening,  several  crows  {Cartfus 
i9pteTidms).^^evmA^^\n%kx^%  andio^Moanleneedoawing  and,flying 
abottt^t)iii4{  were  too  tiiuid  to^apptfoadb^  owing  to  our  piV)xiinity ; 
3uddenly-ilot4ess<  than 'fifty  bommon-  kites  {Mikms  ater)  made 
tb^^  appedraside;  and  i»  less  than  a  few  seconds  afterwards  at 
leait  two  lliindred  ^  theses  birds  odngregated  together  and  at- 
tabked  ithi^  tenkiilkes ;  the  birdJi  flew  withia*  20  feet  over  omr 
h^addi  and  bptwithfttanding  th^  ntimber  cdUected^  so  ^raoeful 
and  eKquisiie'^ereitheiLr  mdvetii^to;  that  no^  eonfusion,  sttrtking 
qf  wings^  orjostlivigofetoh  other  oonld  be  observed^. the  birtb 
pasaing'iazid '  cleaarii]tg i themselves  witb  the  gr^teirt  nicety :  the 
ihsedta  Wcr^invanably  seised  with  their  elaws>  and  instahtly  de^ 
vcmr^d^'  ]>ari»gltfais  singular  ispepla^de  a;  Bm^minee  Kite  (He^ 
tiagtw^  ifjtdtfi)  yaiDBd  th^panty;  the- motions  aiid>  actions  of  this 
bivd^^hoilgb  eqizimy  -^acefoly  were  oonsidembly.  more  rapid  than 
theotiher  £ites  which  sboiWdd  no  symptoms  of  timidity^  but  eonr* 
tiudedthfeirfeast'tiliiicalmost  6viery  inse^  disapp^red.  Thebirds 
nowi aeparaftediond  dewoff  ini  varioxtsdiveetioDs^  so  that  in  a  few 
miQutesv^aasDelyonetwasEto  be  seen.  Whtre  Acr^came  from  and 
liow>  thby  K^OBigr^gBted  so  rapidly  appeaa^d*  qaite  a  inry^sleiy. 

I'llpbtainedva  perfectly-fohned  eggfroln  a  female  JStu/y^Mimtf 
&nMni^a;/cf  shot  near  Jessore  hi  Aprils  at  which,  station  five  young 

VivervA  jsiie^  w^re  ^bvoiqght  io  me  during  thevsaAie  mouthy  aB 
tbe'^oungof  Ceptw-aweusi  They  had  been  dug  ottt  of  a  hole  in 
the  ^  sid^  lof  a  banky  and  <  lappear.'  not  .unjoommon  in  this  neigh- 
bourhood ror- at  >  2>aoca,  where  several  adult  spedmeiis  were 
brought!  »tof.^Bftev' as  well  a»  of  a.  Paradoxurus,  whidi  I  huve 
eifery  reason.' to  bieilieiv&'isPw  mu^ng^y  although  the  ascribed  ha- 
bitat of  this  {latter  species^  is*  the  Indita  Archipelago.  Specimens 
<si'Herpesiesiffm8eu9  ane  oeeauonally  obtained)  but  by  no  meaits 
cotikmomytlii  \PJerolptt8  eAoarebii,  Megaderma  lyra,  Nyotic^us 
aMtmat$,  £h/nopteru8  \margia^tu&y  and  Taphozoua  Ianffi$>umu» 
arexVeryipleatiiijil;  the  Ktrvvoula  ptcttu,  of  which  I  obtained 
atuliisawiibnt'tl^o/speeiinlaisy  ^.excessively  rareat  Dacca.  This 
e&^aht  £iat  ist  >fduiid.in  thiek  jungle^  abd  is'Only  observed  when 
distui'bed^  by  suddenly  flying  out  of  its  retreat  and  taking  almost 
inxmcdiate /shelter  like  a  moth  v^mong  the  bushes;  tiae  ^re- 
vaiiing -GdoUrxoftbis  specie  is  a  bright  orangei)  marked  with 
Uach>  t»n  )ldle  kings  •;  this  orange  col^Hur  fades  after  the  death  of 
the  >ain«mal  into  a  dirty  yellowi^  tint* 
x1\  have  already  mentioned  that  the  Sciurus  pabmsnen  is  ua- 


kkioWh  Jit 'Dacc^,  btit  il  i^  replaced' tyd  fitie^s|ilei;les'foa!nd'fe^'fcH^ 
jltfagiles  tiid '  bfM  td^Hs  tincoriitnon .  Th^  Eafopeaii  i'dsiflfeWt^  ^kS 
well  as  the  natives  appeared  not  to  know  of  the  exist^rib^bf  thlfe' 
aiiitaal/ahd  Were'astoiiiteTi^d  at  my  btihgih^'ho^icf'sb^erktl'isjjfecir 
mefts  5  they  W^re  alkib  found'  i6  trtfetn^O'  fopes  'a!6d"^WWrbWHiM^! 
Vhk  ^tfvAMl  fe  dfecid^aiy  not  /K "fcitHtfA^bf  ttid^sii-atid  ^A^^^t^ 
t6'diflfe^ffW  S:  fo/»-(wrffe?  of  flttdg^'r^td'^hidfi  hoiir^ey'iif'Wdi^^ 
d^tifeng  iHfe^tiiblaiicfe  and  tt'dfc^fcty  alKi^d.  ';!  ^irf*  thtfk6te;if 
«h^'  «|recie«  '«  nevr;  and  1'  haVe  ^^ir^i^/ixia^if'  tcJ  tffelfevy  W 
is,  ^uggfe^t  fcr  it  the  name  of'SlBt^ii,  'after  iily  esteemed  flneM 
Bj  Blythy  B^. ''  fhe^dmurbt  thi?  8b4irfel'*kt)Fa  p^6tiHkr<v^!-* 
teW-gitty  itbbVe  J  tlfe  #hdfe^of  th6'  uttd^t'iuWdfcfe/W/^n  f^'the 
inneruidebfthe  legB,'&re  of  a('l%ht"gi^,r  yn'the  b^ck'tfife'J'el'i 
tewi^^  hUfe  is  toOst'*peWeptiMe;'s^ifeklea  dv^'^itH*  dbdndanQe 
oP^rthiieWifek  maiW;'the  WHl*ei^at&  Mafcty 'eyes  iPMl;btB'- 
liant  and  ddrki  *he  telF  bu%  ''and'  carried ^^vei^Ae'tlaek;' 'ih^ 
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•  ©!ie-df  the'  'itioAt  (ioiiiiildfl  specie^-'of^'Mimniilfe,  ^tid,  wllfcti 
irtlttriGrfe  fail  to  lattract  thfe  ndticeitf  the  tn'ost  tiridbseirVattfr;  itre^« 
cbmtodtf  tato«  attfers  df  the  flihetiiien 'fa  iWs^'ii«^fk)\i*hb'(^ 
{iMtrUchksensi^  i  «fevei*af  are  kept  bjr  cafch  farniW  M\^\e&^\k 
fitifi^se  (A  eat<-Wrig  fish,  aiid  the  nicety  vrith'  which  ihejr  tWaifi  and 
eau<iate1;h^sef  Otters  fa  extraottlmary.  T  have^tevariaMyfbtarid 
thed  fishing  k  ^ail^i^ttearas,  braniihes  of  ri^cifs,  di^^fiw&n^^;  thfe 
Ift^feOk!  rido^)*^  fe»arffcBi(Wvi^ :^a  boater  dWaly^fe^efnedl^'i 
fiMlafcfr'a'few  y^frd^'ftort' tife  bfatlk,  th^siiJes^of  the  boat'  ^dbtii 
e»seedAi^  a(  ft^  ittteife^itthef^'fronr^flie' itlrfaice^of  if&'¥t^\ 


%lttnds  fdr  #^V«*ftthotti-^;  th^^fi^herhi^fti  the  te^htftne  p&ttiaMng 

cto 

%MiOt«^i^ 

feriAfat^i^rpewfe. 

^ '  Thfe^lai»ge'Beii^rTig6r 

{^fete'  Mpm^)  'dite"  by  tfb' 

IqljenHy  viriting  Vhfe  tiei^borrfrtibbd  6P^feanton|ten<is'^ttrfBfc*ti<P^ 

neat  to  rto*er' their 'preslence  inythitt^  bat  a'gr^alite'%<!K^ 

inhlibita*its.    '  Leopardr haVe  been  shdt  within  tli^e  boi^dificfA'W 

earitdnments.^  I  h^  a  magniffcent  spednieri  of'fWi^tW^tilfl* 

sent  t6  me.    Thi*  sf»e^ies  'ap^earfe  'v%  i^are,  fW^  ^ '  thfe  -dMSfef 

residents  being  aware  of  its  occurrence  at  Dacda'j  tfee'^firty  Mi^ 


l^fnu^t  it  in  pemst^cj;  in  ,mi,eYing.  it  tp.b^  a  .vwiety  pf//tb« 
C9iyfliqp  lepps^c^f^o,  jargf  was,  this'.m^gnific^ntspecwpjea  injta 

,  JVwpQgat  t;}i^  supgiall  IVlammyalia^  tlie.cpmmonHaviaeBat  rcNjuir^^ 
fyfrtli^r,  cpfftp^ri^A J  jt.is  ^ecide^ly.  qlcisely  allied  to  MmirutiouSf 
bj^t.pfjt  fiQPsiden^ibfy  ^irker  colour^  ,  TWai  dark  icolour  has  al«p 

bi^ejj^if^marl^^^  j^  s^pen^ijiineps  of  4fu^  ^'nd^'ou^.  received  lr<w  aoutlv* 
^jrajn^ia,;:  Q|i^  .a$(  the ,  ^pt^ciea  fowd  at  Dacca  se^^oa  to  differ 
^oifl,.bi))Jb,  ^0  wbiph^  hawev.cr,  it  is  doitjljr  allied,  I  would  ^uggeat 
Iqrit,  t|l\^  x^igfxe^Qf  Mus,  dficc(mm^  provided  it  .ia>  aa.  1  have 
eyj^y^Ti^Qft  to^VeKey^it  to  be,  w  .ujidescril^ed  ^peciea,  Th^ 
^/^'eg:,  mmi'^y  p^;C9aipfpn  Mu^kj.Rat.  erf  Europ^.aDia,,ia  ve;rj! 
ajbWdftPt*  fre^V^uting  t^ouse^  a«d  other. »uitaWe  iQcaliUca.  , ,.  .,; 
.,,Whe»,iI  arriyed^t  J)a,cca,  the  cumb^  of  M^alaima  ImeiUa 
ahpjfit !  pa^tQ^eQ|l^  ei^rprised  me  .pot  a  Uttle^  tiie  ^all  gf  Ij^ia 
hird^  Mfhich  la.  a  ypryi  abuni}ai;^t  specieaj  migM  be  exipres9ed  tkuj^.  \ 
i(ffitt^^r,^0Qt3^'r  J^9pfur'r,  heard  iijice^antly  at. intervals  during 
tfe^'^ay.  -i^k^^Mfffmlfuma  ia^tka  ia  not,  to^b^  found,  at  l^asjt 
^V^rii:^,.therpii9nt;ha  I  remained  at  Dacca,  Seyecal  youj^g  of  the 
%i)»f|r.s{^?fjies.Ty.eip;e.b?Qnght.t^  tb^^month  of  Jun^i 

they  live  and  thrive  well  in  confinement^  feeding  freely,  on 
fruity  niilk  and.  hrfMv;^^*«  ^^^^^^V  they  i^re.  disagreeable 
petej  from,  the  .in9es3ani  noiae  they  make.  The  C^ropm 
((^Aai»(,i9.dap.a,c»mmpn,.bird>  fou^dii)  hudi  jiingle;  the  ealU 
of  thi3,speci^9;vary9.  and  are  curious;  ope  resemU^ng  the  bai^k 
<if  the. Bengal  JPox  (Vvlpes  bengalenm),^  whilst  the  other  might 
be  imitated  thus:  jclaokj  clack,  clacks. clacks  cl(ick,^ff4mk,  -^/imk, 
ffi^K^ouk,  yh«?T,  kuTTf  hw7*f  kvrr^  kwrr,  clack,  clack,  &c.  I  was 
fortuujate  in  obtaining,  the  ,nest  and  e^gg  of  .this  bird  daring  ib» 
month,  of  June  ^  the  eggs  are  pure  white,  aiid  very  round  ^io 
for,rnatioiin  t.T^p  nest,  wnich  was  composed  of  atraw  and  graas, 
r^^i^bled  a  largje  ball  supported  on  sticks,  ..with  a  hole  in.  the 
side  for  the  bird  to  enter ;  the  nest  was^  ff eU  concealed,  and  with 
great  difficulty  discovered.  . 

vThe  Lq^toptilos  ar^alfL  and  i^.  jimamcck  occasionally  visit  this 
neigihlpurhpod.  I  was  much  initerested  iu  seeing  in  the  pos* 
essaipn  Qi  ^Major  Qraham^,  the.  fOKf^cotive  officer,  a  specimen  of  a 
living  Leptoptilos, — I  should  ^  javanica,  but  the  bird  ^  was  .sji^ 
l^Oiimg  (that .  1  .felt;  rather  uncertain  aa  to  the. exact. species; 
from,  the  scaly  nature  of.  the  back  feathers^  it  much  resembled  the 
latter  apecies*  I  am  aware  that  the  youpg  of  Lq>tofiiHos  areola 
vary  mmrb  iu.  colour,  judging  from  the  young  birda- which  visit 
]3ieuga]i]^  it  ia  tjhijs,  therefore^  whii^  causes  me  to  hesitate  about 
the.  <yQung.  specimen  alluded  to.  Major  Grahtnn  found  two 
yguug.i9  the  ^me  nest,  and  uot  very  far  from  Dacca;  the  nest 
waa  on  ,a  higb  tree. 


1?4  Oapt;?  RiC;  Tjrtfer  bn  ihe'thma  6f  l)«i?ufev' 

coti)m*dn'  iti  ^iit^nme^td )  tbey  fly  about*  di^>'  fVek|tt^t^tIy 
sitting  Oil  the  tops  of  houses^  whe)%  thefjr  TCDttaki  for'WottfB^ 
ealUiiig' m  a  tnoAt  disagreeable  manner;  tiif^  nOffief  tosetfible^ 
gcischy  ffduehjpdmh^  varied •ocoasioiiallyfbjra  h^^i^«iduttdt^sem>^ 

equdly  plefttiM  vrith  the:€lormi* '^^  =1  my  b^rfe  "B^etfti 

tiOYi  thdt  therldrii  t^hia^  which  i&  ^\m  c6rtMwil  l^tom^  a^ 
muoh' btaoket^  ap^toian^e  thafi  Iboi^ 'obt^ti^  at  Ba^raekfdk; 
The  i^pA^miftt^^^^A/a^  i^f^/tt^7mil^  c^jso'^^/'^nid 
^a^'fet  are  by  nO  tniEJfttts  tmcomthoii;  t^e  tattler  ap^V^iy  >pletttiiM/ 
and  fbcmd  chiefly  (n  bosh  and  grai^jutigt^i  >L  akcy^'recemd 
good flpleciiti^ti»  of  the-l&llowitig^  e^bipak^Vi^ly '^peaking/^dxi^ 
m(m  Imii^t  Hahy&n  ^wiiily  H.  syrnerimy  Sp^hra^im  imrtiti^ftig,' 
P^nH^n^tUB  ichihyn&vB9f  Bub(i'Umbtuim,xctiA  Ketiipa  Sei^leTimsif^th^' 
last' two  ape  fine  large  spedes^  Uie-flrst  being  easily  reieogiiizeid  A'O^^ 
the  iaiter  by  its-fealliered  fbet^  whereas  thj^^Keiupa  ce^jkn^fiiis  h^^ 
a  naked  yellow  tars«iB.     ^he  <>uouhis  temd/rmMri  Mii^a(^&eej'^'^ 
bm^lensig,  AfUhus  rkk&tdi,  Oop»^fm^  ^ottku^p' T^ktii4^mii 
pormcerUtrimy  as  well  a»  THchmtoma  ahhntii,  ftre-  byno'tn^Qncl' 
unoommonj  the  lii;ttei^  ${ieeies  I  had  no  leoyicepl^ioti 'W^S'foitnd  itt - 
this  part  of  Bengal^  spediiafens  having  b€«n  received  Ofaly  fw5rirt* 
Akrracan :  that  they  bvteed  air  Dafeca  i»  ^beyond  a  4odbt>'  fw*  I 
obtained  jtist-^cdged  yomig  'following '  the  pafeBitbirdfei'j  l^he' 
Lanius  niffneepk  'is  a  very  plentiful'  epecie^^  'aftd'the  ^only  ne^-'' 
attplesi  hav^ueen  at  Dacca  of  this  genus.*        '    -•  '     •  '  ^      ' 
'  Several  fine  speeinifens  of' the  i%e9^^i»Hfi^%A«4»i»^  and 'One  of  > 
Aqaila  tuma,  have  b^en  brought  to  me; 'thie  forin^  krki  bOA^' 
stiitly  found  near  swampy  ground, 'whfere  speieiteetts  ol  thie; 

Gkuchtha^eMwkwi^4 'c)P  the  natii^;,  andvthe  l^^hiilinee -Buck  of< 
Eizropeaiis)  are  ftmnd.  •  In  the  den^e  thick'  jungiei 'numbers  <rf' 
iheZetnel^stitmus^irisfUf  Ch^ysbmina'sinen^ef  F¥a^lims*mfpafi»;' 
and  a  local  variety?  of  Tutmasodaikek^^th^fbukki;  obca^ioeally 
SL  t^  Ofiatiis  indkm,'  Taiit&i/^  i^Dmt^htihsy  and  Phtu^met&njd^ 
ffosfi&r  visit  tbe'siiatioh.  Ihe  Bfkdhyptetfnm  aiitahtim'lh:6,tt  not 
seen,  but  find  k*  plentifotly  rejdaced  by  the  Mi^i^thji^jdhmo^ 
cipSf  which  is  very  abrfodautv  The'  sjieehnenai<^f  the  Wkpfyik)- 
dofrm  pon^eriamisarti  white]^x3)ver\tbe  eyeHhan  the-i^eifndns 
I  have  i«ceivcd  from  elsewhere;  this  seems ito- be ^mere^  a  locai 
peet^arity.  Numbed  of  Aeridotheim^^isevus  buiid'^in^^ibe'old 
temples  aild  houses  labout  the  sepOj'ij*  htitsf  f  this  is  rj^^r  ourious> 
fdr  at  MuSsodine,  in  the  Himalay&s,  they  ihVariaMy  'select  larg€f 
tre^s  im  their  nests.  It  is  not  amisu%d,  du>^n^  1^h<e  hours  of 
parade  or  drill  in>  the  morning,  to  see  lumbers  of 'these  birds 
feeding  feariessiy  near  the  soldiers.     This  reminder  me  of  what  I 


baveimjttt^tly  sei^^^an  tbe  Acridothere^  ^mto  and  Stunwpfisfor 
c^Mr^^iksi  tbi^y  become. BO  Acm^ltomei,  froin*]iviQgm  then^igb'* 
beurliiood.  of.  r€igimei>tal  target  butt8),a&tOiallow  the  baUfi)ta  pa$» 
(Wflr.them  w]aiil»t  «they  have  fearksfeily  tfd  between  the.  targeta^ 
ai)4  the  ai^ldiem  practising.  Before  the  con^BEM^aemeiiLt  of  the 
rainy  ^ea^Q^y  a  pair  of  N^tiapus  noroTfitmielHfms  builtv  their  peiit 
am^»gstftbe.bran)che.».or>a  liirge  Fei^pul  tn^C'  {&cm  t^Ugjmwi) 
in  tb/a  very  pentre  of  catitonment^ ;  and  wbat^M[a9  ^03t  iextra«> 
oiidtf^atry^itb;^  treeiwa^  situated lat, a  great  diataoiee  frQin>,wateA<: 

..  Tbie.  birdi^ipc^^n»Uyvbi:Qugiitv6)c  ecdie  tovtht/niaxbetavef  th^ 
cHy  ai^e  veiiy  mterestuig. :  the  PahomUt^chi^tifiy^i)  at  aU  tkkiea* 
a  r4ire ibird  im  the  markets 4>f  BeDgalyiareitQ  be'bad;  tii»  Gatli^ 
cr^ff'Cristatna  ,wid  Pwymnd  aki^olmsiy  ^^  ^^  puveba^ed^^^the^ 
nati^^ea^J^eep  tbem^  pagi^  aa{)et$.  Captain  Middleton.Bentinb& 
a^oage  full  oiNecUirinid goalpariett$iSy\thi(ih  bad  been veaugtbt  m 
tbisn^ighbourhoQaf .  th€i9e  ^exquisit^  little  creat^rea  I  kept  for  a 
very  vlQng^,wbile>  feeding  them  o»  water,  and  sugar, <  bread  and^ 
q(uik>ii)e/6aabna%.vAi^iog  ihm  diet. with  honeys;  vthis males eing 
ii]^\ea|>tivity,\  and  mm  bedom^.  fttmiliarv  and. confiding. in.  their 
dispositions., ..  Few  Ne^AriniajseyifmuHH  are  fecund,*  but  the  JNec^ 
tminw  I  ast^tka  ^^m  .  commjoii ;  i  the  •  >  hXpf^r-  br^ed  i  amongst  the 
bvtshes.i  tw0)Or  three<neitsjweireibro«^t>ta  pfie^    -i  >  .  i 

<  I»,ttbe:lo4g  gt9»9i  /jungle  for  'Several  da^^s  I  observed  a.sinaU 
hM,  excessively  wild  iniit^  habit  and  appat^einlty strong  on  the 
wing>,  and  vicryl  .dii0SQ«lt)to^j)proa(chy,  flying  abduty  a^apeeimen  oft 
which  I  eventually  obtainedi  and  subseqiiently  seveml  ol;heiis>  » 
cpupleoif  whjtfSh  I  sent  to  vGdWardElyth^  £s(|<>  in  <C)dctiitt«^  and 
wbteh  I;  took  (the  liiberty.of  ealliiigrafteir  omy^lelf^  xi$Lxj^y..Gistieat$k 
tytieri^  In  Appepdix  6i  of  .bist  preface  to  theGaWlc^e  erf  tibe 
Bjif^iiithe  Muaeum.'Of  the  Asiatic  Society^  Calmtt^,.page\xxvii,T 
iifk^Q^A92i5i,  Gi^tic^la(^thr^c€pJw^^  Mr;  Blytb  JOaabea  th6  £ol-> 
lOiwingfcrewftrkcrr-^^AlbiAoid,.  young?  ftom  the  vicinity  of  Dacca^: 
pi^sented, by V Captain  Tytler>  aSthxBvN J*  (Qu. m  svv<?;.  tyfiemi 
nfHi^^i^?.-  lallude.tp  thisvsiixiply^beeaud^  I)  obtained  ji^v»rals^«^ 
cimeQ%  and^le^l  iperfee^^tyaatietiad  /that  .it\is  ,di»tinct>ft«>m  ^Cwft'<> 
C9kjh  0rythfQ€i^bala  (JeA*don>  Blyth).  ftbm  iS»j  .Xndia<;  they  wer& 
oh;aei(Vied«tOvbe.b^dingtp]:ior:to>i!ttyilea  .)i    <    •   ,, 

.  Ia  tae  4eig;^hauj}hood;  of.  icielntonmbnts  seveisid  «^eoimens  of 
\isk^^^i;ixif>m'2(.^^^  were. abotfliliibd.. sent  to 

ni^^  ,itbe  /loirmation'  of  thisispee&es  reaemblda  mor^  the  appeasande 
oftiSttail-ie^sl.ratdtban^va  rabbit  or  hare^  JVdany  dioubts.aatise  in 
tho'Opj^io^'Oif  fiportsmentasito/ita  being:gO((^d-lor<£o(idfj  but  of 
this* (fact,  thare^ lis.. not  ibhe  slightest  donbt>i  for  its  ;fl68h(iBr  equal* 
toothatfof  aty  .bai?e^>  Tho  oars  are  particularly  shoirti  and  the 
hajir.  eioaraet  and  ^tiff^  The  other,  hairas  fouild  at  the<  Btation  are 
ii^|C}K«9;c(/?cat44M«^i. which i are  comakiou^  and< another  hare  closely 
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allied  to  L^i  niffritolRs,  but  dfastinetly  diflhl«nt|  ttf  sp^eittfeU  »f' 
whieh  I  hitv^r  already  forwarded  to  E.  Blyth^  £«[{.,  anlier  l^lfie  nwm& 
of  Lepu»  tytleriy  as  I  hftve  every  reBSOir  to  b^Heve'  it  is  a  ^«ir 
species;  they  are  not  uficotmnoQ  at  Dae6a^  The  direuniBtaiic^ 
of  my  having  been  so  nnsettled  isince  leaving  Daboa  hai^  for  th# 
present  prevented  my  giving  a  minute  description  C>f  this  animal; 
several  specimens  of  which  are  in  my  cdlection^  but  I  shril  en- 
deavour to  do  so  as  soon  as  possible.  '  '   '    ., 

Among  otbier  novelties  obtmned  by  me  st^thi^'irtatioifl  I  have 
to  ennnlerate  two  decidedly  new  species  of  bii^.'  ThoArs^ 
is  6f  thie  ^txpaA'^egalurus^.y  for  whidi  I  suggest  the 'name' of 
MeffalttruB?  verteauaii,  after  the  Mesiirfi^.  Y^rMi^xiof  Bftris^  » 
drawing  of  which  I  will  endeavonr  to  leiive  in  (he  Sluseiifii  of 
the  India  House  prior  to  my  departure  for  India^  as  wettadof 
the  other  new  birds  described. '  >  .     . .     . 

The  next  new  species  is  of  the  genns  iSf/ttmopa^for/^losely 
allied  to  Stumepeestar  eon&a,  but  itpparently  d^rent>  bcri^g^iti^ 
site  slightly  larg^r^  and  the  bkek  more  sprend  met 'the  eeltii^ 
plumage^  giving  die  bird  a  darker  appearance  than*  the  dlhe# 
species.  At  first  I  was  induced  to  treat  this  bird  as  aioi^re^^ttg^ 
variety ;  but  after  seeing  three  specimens^  and  each  agreeing  itf 
every  respect  with  the  others^  I  cannot  help=  supposing  arid 
believing  it  to  be  a  new  species;  if  so,  I  suggest  for  it  ^henatne 
of  Stumopasior  moorei,  after  F.  Moore^  Esq./ Assistant^  Museui^^ 
East  India  House.  The  bii*ds  I  saw  came  from  the  jungle^ 
about  Midnapoore  and  elsewhere  of  Lower  Bengal;  '  1%e  natives 
are  not  altogether  unfamiliar  with  this  bird :  that  it-  is  iiot  a 
mere  local  variety  is  proved  from  the  st^c  b^ing  lairger,  and  the 
specimens  coming  from  different  localities. 

Amongst  the  cage  birds  seen  in  the  marfeety  I  remarked  a 
Carious  spedmen  of  the  genus  Carpoiacus,  evtdentiytt'inerfe'cagie 
variety  of  C  etythrinus,  of  the  common  Tootie  of  all  India :  llie 
colour  of  this  bird  showed  symptoms  of  being  a  partially  alW- 
noid  variety.  I  will  however,  if  necessary,  on  «  future  oces^a^ 
remark  more  fully  on  this  bird  after  making  minutiB  <i(in}pari)ldtfl»', 
for  the  owner  asserted  that  it  was  a  distinct  bird  from  the  Tootie, 
and  a  species  well  known  about  the  foot  of  the  Gherrapoonjie 
range  of  mountains.      - 

Before  proceedingfurther/I  will' give  an  aecmmtof  ft  ifinmrk- 
able  circumstance,  and  wfaicU  appears  difficult  to  acotnintvforic — 
A  sepoy  of  my  regiment  keeps  several  large  scorpions;  these 
animals  he  has  always  been  in  the  habit  of  collecting;  whatever 
his  secret  is,  I  know  not,  but  it  is  interesting,  for  he  allows  the 
scorpions  to  crawl  over  his  hands,  breast,  and  in  fact  all  over 
him;  they  never  attempt  to  sting;  besides  which'  he  puts  thfeih 
on  other  people.     I  examined  the  stings  mihutfefly;'  the  tip^f 
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po^itnif  Tbe^  fl<fH»y  it^fierted  tfai^t.h^  jposfteaned  thejuic^.Qf  a 
l^lbQiU)  JWtf  wUch^.wb^l  applied  tQ.«.  fDe8)i-4)fi(Ughli  8CQrpim^ 

several  of  ItisifsaBMly:  pos^esa  the  same.feca*^t).,b9;t  ftoia  .tjie  man- 
n0Q  m .  iwl|i<dfc .  lie  1  evaded  •  i^y.  qttwtion^  rcspwtipg .  tb^  bi^lbou^ 

root,  I  am  inclined  to  doubt  (ibli;t|N9rtipn.a£ius^  ^u^ejrtiop'. 

jXbi  im^^ie mmBk.oi  Di9iw^,^x»  pir^i«v^ly  similar  to tbo^e 
feitild4tBajnl^bpOive^«il^.b ^h^^ceptw(»irf , o»«v  solit^. wifnrf 
^i*by!^f:»frtrte«ti<>iag>*i4d!iw3>i^  ^^ti^ex^tmf^  Qo^j  ti^ey; 
tr^'^hii^lyr.priiawlby  B«li^$^  ^flj  jibe. briB^d,i». not  Jk»Q^«.ti| 
iRiany«  .rAU  4bat  I  cwigatW  r^p^ing/tte  bi^tory  of  tbift 
^QOft^aticiat^d  atsyMnal  i9>  that  it  i»  a/bread  i^tr9d\u^  years  agoi ^ 
but  wben,  and  &om  what  locality^' np  jona..k^pw^..•  The  oolous 
i/if JMMariaWy  (^-a  pilr&?wbit^,  th^  WL}oug  ^  bushyatlieieifd; 
t^eowimai  i^  M'»  AV9»ll  .918^ ;;  .^ye^  JjEurge^  iWl  aqd  dark ;  alpn 
fi^mA  tb^cyaa  of  a  ppjki^h  tn^^Jbe  Wwp.iQpl^^^  preva^la  on  tb^ 
i«Wpale>;rLth(^yi4o,not.giy«.afijr'Jftjg^  ftWptity  erf  milk,  Wtar^ 
^^d.higUy;a»^a,bi'«0d,,by^tbip^^ve9  ofjfch^bigk^/plas?..  The 
Pftak)!  «[>e^  •ain^Uar  jto  the,  cqw  in .  ap^p^^piacc),  botl^  pi^sa^ing  little 
^  na39griinptQm8.of  ,a  huinp«.  ilt  is  v^y  ir^irely  t^at  these  oattle 
ae^.peri^iHed  to. leave,  the  Jiouses.  iQ,,wbM^  they. are  kept,  nor 
ave  tb^y.levier.:  s^ea  graaing.  in  ithe.  fields ;.  that' they,  are  totally 
differ^t  fir^mitthe  eab^  of  th()  co(ant;ry  ^s.  beyond  a.  doubtj  and  I 
segret  that  I  could  gain  no  satisfactory,  ia^rmation  about/tbenii. 
.  The  jungles  of  Sai^a  ahoijmd  yf,iik  injects,  nor  have  I  seen,  a 
$|ief.,^U  jfofithej^uralist  than  tbis.part  of  B^gal  present^; 
the  unhealthiness  of  iim  ph^,  bowev^,.pr<ecIude9  all  plea^ijure 
i^(W>i vfiaiting  it  ;^  a.nuUiter.  of  choice,'  With  these  few  brief 
^bier^jEuti^Q^  ^'  mw.  conclude,  my  observations  on  the  fauzui  of 
Pi^CG^:  sifipjy  ,meptiQpiag,  that  on  n^y  return  to  GalRutta  by 
Wl#r,rll'i<^  4ite;.S9<?j;bdeflbuQda,..L  of  Blqgr^s 

Igm^aatea^'  ^md  Malcff/m.  -  amaurf^terma  JpqtK  species ,  were .  e^r 
tr»iQ0ly abi|nd«Al«      ,■■•;.:•  .  -.  :>..«  .  ,•.     .,.   .   .,,  ...., 

— ■-  —  __.__p_  ■  ,,  ,  ,  -■^_  — 

XIX. — A  Reply  to  some  Statements  o/Dr.  WiJJiaina  m^'.ith^jfaiik' 
ii^waflrjy *« reepBciiag  ike  .BfianchahXhuftentn  in  the  ^Lsm^lH- 
inmclaaiaii:  JSyJio^HlJAriA&iiieAfy^Esq.  l  •[  •  . 

■'■'•■  -"Gfi^Ttiiitzs,''   '"■"'•'    ''      "■    ■      •"•'■      ••  •       ■■     • 

'•."/<  !  '  '■>!  '  ^  !  .».*.'  ■  *  1  •        .  .      .  •  . 

I  Duvcread  with  much  interest  the  series  of  papers  "Dn  the 
Mecbapism  .of  ^ft^aticRespii'ation  in  Invertebrate  Animals/^ 
Ann.  '&;  Mag,  N.  Hist.  Ser.  2.    Vol  xiv.  12 


178  Mr.  J.AW^r^  ti^Bri^^alCtaTenia 

by  pr,  Williams,  vfhicli  buve  app^eared  fn^  Uii}^.jtq,t)mi  iff  J^i" 


\  18  VajoW,  p»pe^'*^tl»3x?«4■V7<5n 

1  RSfl&s  and  Mt/a"  Tp^p  ^,^bf;  Wi^^i^ 
,8Gl,'«nd  sftei^ards  m^Ij^wed,i^  JWHf 

5 .  tfie -sipbon^  K  .ftpt  >tV^;a^Hd^li JSV 
spea^  ,o£^Btr.  Hjwj.cock'e  ,cj)^trci^^R^ 
rch,.;afid;  his  ,"po(;  iientipttipg|Ri)^fl<^ft? 
am.  led , '  tdi  iiffer ,  tJ^&t,  .be  .^bi|).iift^')ip 
tetters  tjiat  I  wrote  Hi,ypufr*Wfl*^P" 
rs  bear  my  signature,  and  for  anything 
therein   contained,  I  alone   am   responsible.  ^  Pr^sqmlng  that 

•  2nd  Set  »ol,  vm:f.3p:      ';  '  V 


"' '    ■  ''in'th^-LaiheltibfaheAidla. '    ' "  "1^9 

■DKWiHiB|hi»bag'tnade  (bis  mTMke/t'p(aV%  perm^^^  *^y 

ilrtt'TiehaJ' not  tioSrectl^  stated  the  iipinioiis  th^'rfe  advocated. 

'Tht  tetters  atoBe'from  the  deni&r       ■  -  ■ 

'Bf&^tsiteiriiint  T'm'fide  ih'anbtici 

H6r|tbbnlarfoltt'ili  tiia,l  species  f 

tMhaa,'  The  cflntroWrsy'flrisint 
•df'olrf  ffflWent  Vi^y  oW'the'  th 
■eilttehts;'''  rc^ritendeafof  thei-. 

ettiVentk  l*y-8epaiSte'apeifture8'( 

clbaV^hEretWo'ffjieiTiirM'do  "nO 

'«f  WRa;  bttt  iiotby  the  ciliti'lini 

iftwateht  fBnriHc'foUbwhlg 'extra* 
We  thiiB'sfeteiiJ':— ".The  inhajei 

tlfei  Ahftleftt  (icirtetlt;  and  admilt 

thfct'jl.ytt*!!*  Oip  lattef  Is  eXpe' 

sart^/aitH^  cUTTJentrii'bf^ng  caust 

Wfiaf,^hii'ttot  hftU  eitpahsibti 'b 

'iKW'ii^irotb'to'this'^fepii;— "Th'^ 
ft'  fefudBy  -  '(pt^rfrabs  ■  'alwiiysy '  'coi 
*Wildt^ 'than  th6^'lj!(!:t^rf'bt-aftclil 

■mi'^me-t^  hi  thi'^AtpHtir'fi 

^'fciys'of  I'lichfjaast-"'  '.Thes 

Mke^l'to  iitiply  Hlitthe  buti'eiitk 

■ife'tttbeH  iJftin^;  'atia  Mere  dijt^fe  ] 

«alfegiJ(I  deitwitiSlrirtioii  of  cllja' 

'eM^  t)f  icilifi  Hh^dg  the  intecnsl 

'Jii^vimttly'  tioticed  by  Wf .  Garh^ 

WtthHtandi^g  the  decided  bpinii 

agaiDst  this  view,  I  atill  believe 

n\li  itiy  'bt;,  'the  'well'-'eaj-Qed'  cciei 

IHWiibt.Be  brought  in  questibh  by  ine  result.  ;, 

'''-Wj^  respect  to  the  aperturea  by  whicb  the  wato  i8■ad^tte^ 

i'UAifi  ata^,  frotii  theevideHee  of  rfjpef ted  ohseryatioDs' {and'  ^i 

ffiSHf-  Mr.'  Hancbckl'  ohsttvatibns'  &gree  With  my  oWp),  that  the 

ttJ^hr  (itiltHiii'fiit' the  aopplyof'thelbranchiw  passes  in  by  the 

ttnkithiEi1''si^hfin,  w^eh  .it  eitistsj'aild'  instances  are  a4^iiced 

aHtTtf'-vittiin  a  strbnff  current!  \fa's  paasinlg  in  by  that  sipfion,  n,o 

ttelifaitdf  tHe'*ater  wds  perceptible  opposite  fji^^'pedal  openiiig, 

WiflfiW  'liowherci  asserted,  hbw'eyerj  8,8  stated  hy  Dr^  Williani^j 

'"ihiiKiiH^th^  Vater  travels^^c/usii'^^ along  the  ^Saleht  jipho^, 


Aaa.  Nat.  Hist.  2ud  Ser.  vol.  iii.  p.  384. 
2ndSer.Tol.,iv.p.,ai.    ,      .  .       - 
ChulemcHth's  Mag.  Nat.  Hi«t.  vol.  iii.  p. 


180  Mr.  J.  Mdet  on  Mfi  Branchial  Currents 

Oj^iiitig/?  Oh  tU  caaisaryy  I  fida»it  the.ifewing'io  oifi water 
tUrOQgb  all  tiie  apertarea  (not  vohintmly  elo9ed[),'a5  a  iiiatUiitf 
eOiiae^ueiioe  of  the  ep^ixmgof  the  valTea*>  which,  atstiontlier^m* 
final  hkaof'OCMarGb  frequent  :O06aaiontoipeiffona*(.  IJbai^e^t^aAei^ 
loo>  in  reeoidi»|g  aof  observationd  on  IkrJkmia  nmrntn^thdits  "(^ 
-first; the' water  wiis^ibserred  toftasa  into. Ihe^widelyH^pen  ittantlt 
4rf4hi»  little,  raollndb  at  all  parts  efthebsse  eftJtasieUf'/jAMA 
thsi'^miM'mtacuiia  Hde/ittia  the  prineipaluiogr^  tudrr^nliim 
d^iotedlf  anterior/ though,  the.  n^aober  is /admitted  cweaaioaaaHy 
^(m^ihe  tt^fole  leng^  af  the  tyten  vtumiletJ'  Th^tpeoasomd 
ex^yaisioa  thnrnghaU  the  ori^s  is  ti£atediasiajfi!atkB9i«dci^^ 
lhot>tlyfOttghotit  ;^  Ibeloailyfeservaiiioaa  IiJaahe  is^tkitiit  salasitba 
nonsHeie&i:  an  oedasiontal  acit)iiD%'  uncpnuBotdd  iibieh  tbdimgitUdr 
bta^chial  enrrents.  *  Mr:  Han^sodc  has  aJaoi  distibdjlf  isiatied^  in 
fai6  fsi'pev  on  ^haHsiosire^  tbat>  when  the  irahrea.tara^  sttdd^nly 
i^kmbd^  And  the  ^  siphons  withdrawn^^  the  soe>ntain€>d  ^water.  wU 
ajdofeLpe  hy  the  p^a}>  openm^'and  tibe  initiute  iQiivtii(t>pemn9;/ 
^bieh  is  foluQifl  in  tbis^aaad^  msam  oth^lbiYalTeJc  wilb:QklBeiil 
iiiiamka§;'^  Jn^oiir  Jcnnt  paper  •^^OnjtheBranahial.CttfreBtft ja 
fbalas'mAiMf/a;^^  a*  d^scriptien*  is  given  n£  the  mAiondQiu^ 
aonrtBitSy  'Observed  in  an -ittdiTidual  .o£  Mpa  mermriaf.m^mtm 
Jl^is  insts^nee  ia  «ddiioed-  in  iUustrat^an  ^  the  g^lieital  JiaW!  df  thi^ 
distinct  and  simultaneous  actioa  of  sejnrateicuiarGnta  throuje^b 
tlie  sUpfaoiiSy  The-qaf sti6n  of  oeeasional  aetoKMi  under  dcffetbnt 
ckteumstaneea  orin  othev  families  is  not  goiie/ini0y.<ao'<t&at  nn 
tadiextretme  opinion  on  this  imaibteir  as.  So.  l^il^ama  attcibuifii 
to  Mr.  H»neock^  can^  by  any  fair  oonstmcticm.  «f  woirda,.^  be  di^ 
duoed  from  it.  Indiee^d  the  holding  of  sueb  ofudDnft  we  botii 
distijiptiy  deny^  Conoemin^  this  joint  pafiei  I  takfeihcsppiNn^ 
tanity  of  stating,  ^that^  Mr.-  Clark  having  brou^t  tamabSb'ik^ 
iHMi**con»egdon'of  thebiancliihl'and  analebaoibeni  iii'Piak&c^ 
a  prtk»£  thait  the  ourrants  eonM  net  passiin-at  oi^lsiphotv/and  ou^ 
ai  tfae-oth^^  Iifelt  naya^lf  <«inabieyi&ofn  th^v  want  io£  smffidient 
akUil  in  ddicate-  anatptnieal  •invB]kti^tians>>t6  give  a  e^rreett  solsi^ 
tlon  06  the  diffidiilty>  though  ^MUfare-of  ^elact  of^ticriii:6lunH»itKMi 
trpm  .repeated  ot^ervatiDd  of'  the  tfsatre^at^k  .  I  ibcreforenbad  a^ 
course  to  the  assistance  of  toy 'fde^  Mh  HoacodE.^  The  seMxtt 
"was>  (the  >dii^overy  ef  the .  comkunnicmlion  mating- tfaKfrnghfthe 
Bii&dtp  network  of  the  giils^  wbiioh  Dr.  Williorins  lugbtly  ibisih 
botes^to  Mr«  Haneook*  He  ^  considers  it  yery  extiaovdijiaif^, 
howevtr/tbat  Mr.  £Eanoock  shduld'.notihaYe  bem>  amtare  of  the 
discoirery  of  th^  same  fact  by  Dr.  Sharpey/ published  ten  year^ 


;:  ":^. 


*  Ann.  Nat.  Hist.  2nd  Ser.  vol.  iv.  p.  49.  f  Vol.  iv.  p.  243. 

X  Vol.  V.  p.  211.  4  Vol.  xi.  p.  106. 


\  M  ''\y 


in'^th^Jbw^USiranchidtcL    <    •  ]i8i 


totiiMinle  perioas/  ft.  doubt i«b.  did  sufajeet^  Btt  wfay  shauld  Ar* 
iWiUiama  etpi^m'ao  modi  Bnrprim  mthis  ineitiinoe^  i^beo  lie 
mittt'ktLow/dKaiJfih  Shaffpey^sdiiB(»TBry'li]Mi  been  oyerfaioke^l  by 
ivf^y  «\tb8eqtient  wriiero»the<BCtioioiiiy  of  tbe  L«»ielIibrftDtbMiitii 
Up'  t^'/tb^  present  tini^?:'  Nay,  these  appe&vs  aomei  re^aon 
td  believe  tbat  ]>r;  Williams  biixmelf  hiay  hdve  been  aimoogst  tbe 
baitnber>  for  at  tbe  same  Meetings  of  the  Bpitith  Astioeiation  at 
^hiehioiar  papei%  now  adoiDwledged  to  contain  tkd'true  theoity 
i^  bra»chiar  actioii^  was  rend,  a  paper  by  Dr.  WiUiamB  o^  the 
same  subjeet  was  alsoYead^  in  whieh  it  is  dt^ted  a^  the  vi^i}fc«f  his 
besoarohes^^'^'nuit  tbe  branchial  siphon  acta  indrawing  ia  water 
int<^  die  ehanber  of  the'mantie  by  the  dilating  of  tibe  valves  of 
the  ahell  fi  aikd'^^  That  a  part  of  the  Water  wluefa  is  thns  drawn 
into-dte-bi^kiiehial  chataber  k  dwMUawidf4iid  eventuaifyri^eiit«d  bf 
tbefdo4d  (m&oe,  and  thiat  the  rest  is  expelled  by  the  orifice  in  the 
numtiej  and  in  port  by  the  branohml  ^fiae^J'  Had  Br.  WiUiao^s 
been  then  aiware  of  Dc;  Sharp^y^s  dboovery  of  the  piissage  of  tbe 
water  through* the  g'ills^  he  could  scarcely  have  'kad  recourse  to 
the  extraordinary  idba  t^at  >  the  water  found  its  way  inio  tbe 
anal  chambn:  through  the  intestipe.  Curiously  enough,;  it  is 
atlttounced  itt  the  saihe  paper  d&  another  of  the  conielusiiws  <N>ine 
t6f  ^^l%vtftjin  PAolas  the  siplums  are  rvohly  Usmed  wiih  vibnUih 
Mlia,  ad  well  as  the  bvanchkl  plates/' 

'•>  Theife  eain  be  no-doubty  now  that  tbe  passage  is  pointed  out, 
that'  Dr.  Sbarpey  had  got  h(Jd  of  the  true  exfdanation  of  the 
l»ttnchial  eurrents,  in  examinhig  the  common  Mussel^  and  that 
the  rtigbtiof  ptfocity  nvQat  be  attsigned  tohim^  That-  bis  dia*- 
t^fmryhas  reoBfiiied  ao  long  nnnoticexl  probably  arises^  partly 
fronv'ita'beiil^  introdac^  under  the  bead  of  '  Odia/  where  we 
ritodld  not  oxpeotto  find  new  ^deWs  oit  the  structure  and  osoq<' 
nomv'^f  the  bivalve  tnolluskft>  and  partly'  frbni  the  modest  uianh 
ueriia' which  the  laets  ate  stated,  without  attentiiMiL  beings  drawn 
Iwtblr  points*  where  they  differ  from  tbe  aeeotols  of  other  *ob^ 
aelrvers*  "For  ourselves  it  may  be  netessary  to  say^  that  we  had 
wyt'seenthe  articlejby  Dr.  Sbarpeyi  aa  in  the  hbi^ry  wb  consult 
^  books  not*  in  our  owtn^  that  of  the  Literary  abd  Philosopliieal 
Soeiety  of  Neweastle,  the  volmne  of  liie  ^  Cyolopsedia  of  Ana*- 
totny/  oontaining  the  artiele  ^  Cilia/  was  lost  in  1848  (befijre  we 
4nu'ned  our  attention  to  th^  subject)  atid  ba»  nevedr  been  rephueed* 
-Had  we  known  that  it  contjained  any  original  mittcr^on  the  oseo^ 
uomy  of)  the  Bivalves^  we  should  eertaiHly  have  made  a  point  «f 
'pnoouvingl'ai  sight  of  it^  as  we  hiJive  done  since  the 'appearance  ef 
Dr.  Williams's  remarks. 

■  •'    .  *  Report  Brit.  Assoc,  for  1861,  p.  82.  ,    .    '     .  • 


tlw!diiW>»»9firf«o«thwe«qd<p»iBto!ta  w^«[ftituiMi«ptwftt«ii*!f* 

,jifu>l  [b(TT  ,1 1  -.11  ><i  Ji'i-  .lii.'i  ¥owFflb(«4ieiti8»r»i(«ltJiji;;  ,-fi\-ii-,i 
Ncnxastle^pon-Tyae,  l^h.^ogust  IBM. 

.  (l\",l-.MiVSv>  tl'MM^-.^  ■,^.,  .'^-•:!(  ifA.li'l  ,„.■,>  ,:,,  ,,,.,■  .,\  ^'...j.i  I'i- 
,..    ,i:i"._-^Ii'.!i!-.  y.-A  {;C(lbtiD)ia(LibHllipi>14^.} .ry<_J.    ,■..;<, ,-ri=)J 

;!;',;■  iri  ...■■■..'■,:  ■--  -         .■,!.  itjE.»QMXW«*-!  ,  .■■    .<  ,c-..i  '•.  ."l-ii 

39.  Lycijtrn  Barbamm,  Ljnn.  ex  parte,  noa  aliornni  -^  Dnnal  in 
- ^iSt.-^di^.'icy?.  6TI,  cilrtii 'Syaooymiip'tfAHislbi 'relatii.'-^ln 
-''PeHJfc'Atlsti^li;"Sc(nde  ^t'A^htaifetan'.— »;>'  in  ^S. Mole'. 

s  ^k^m,tMr[A^chh-  Efo  V,  w;  ■  3037)  ■  -^D^reclil;  mtt.  ABduseWt^ 

■.ii-^rifiide,' Kui'digdss'fZV.' S/oc*k,  il!  995)'.''-   ■   '■'.-:'  '  '■   '■■■!' 

This  8p.^<:p»,(^,,vell,4iptinwi6iip(l  })y  JrtHWBw,  ^hoftgb  «mr 

founded  by  other  botanists  and  horticulturaliBta  with  L.  vulffare 

wfid'L:  Bmipihtin.from  w^icU'it  ii'mai'keti'&y'Vety'  pecnliAf 

cliara(!tetS;''"It' i»  V^  BpiH6Se,'*ith'  flcXuHae;  bitA«yi'efotJfced 

hitttifibes',  it«  splitting  bar)C'bei)\g«f 'Aglaucoiis  Wbitisb^t  b^o^n- 

isWihatf-'thfr-nttdei'iaTt  fefg^'ftfiS  *eiyprWniHent,''bf(cri-*J61}y: 

tii'ft<hn^i;  tbi^e-tti  tivt^in'Mdh  »)iitMy  foaciete-;  &W^ntt^i-,'^ti^, 

BpwAiiilate'fttibftftie,  dlhiitJisAfeg  iBtoasbort^temfer'Jifttiiilfc  j'llttiey 

ateiff'ta"10"line*'  idtig^-sn*  1  to'\\  litte'bwiad;  thrrt«J'Bve 

flowers  spring  out  of  each  fadCTi^lCj  dte  pedu'^b!c-isvtry%ltfildfer, 

lidar.^M^  ,^9m|e,Yrf^  9ca«9PB,^i\wcis 

RWgWC9^  DM'**  U,)Jqei^ii;fiad,j^ 

|rf  ipipi^ffi  .tjee^,,Jnit.Uiejt,bMwe,fCTef, 

l-shppc4.  the  't,ube„cpnti)w^,»,12m, 

ines  long,  and  the  Ave  equal,  smootfi, 

„     „  ordt*  being  Sjlines  in-leagtfcrtbe'feta- 

meus  inserted  below  the  niiddle  of  the  t&bc  al%  qiiit^'  ^mt^Ut^, 

orie  being 'shorter,' lenchiiig  the  mouth,  while  the  otlicr  fowr^jfii 


grown  luxuriantly  in  W'Ul<itfttAtulitk)A^  for  the  leaves  are  much 
larger^  and^fMiqpueiitltpi^tlit^'iii  each  axil,  being  1^  inch  long, 
and^^ail^  Iitt4^4>k>ad*. 

40.  Lycium  Turcomanicum^  Turczan.  MSS,  sp.adhuc  indescripta ; 
-^Tamis  virgatis,  raniulis  apice  in  spinis  abeuntibus,  axillis 
8ffip^^:|iodft^8l)^t/fii,!».uJii  spii^^QooJotibua. uptyjli^i)  folHs^'soli- 
tariis  2--3nisvey  oblongjfB.vt^l'Isin.c^ktd-oblongis,  glaberrimis, 
eveniis,  imo  cuneatis :  floribus  parvis,  solitariU,  interdum  binis 
temisve,  brevissime  ipeduncalfeitiBjiCBlyt^e  late  cupuliforme  in- 
sequaliter  5-dentato>  dentibus  acutis,  sparse  ciliatis,  corollse 
•^^  ^ti*0\^riaw  ilft(y Wfde  e<*n  ti^eto,  ^Vpel-iie^  LSfce  infuuaftftf  Rfirmi; 
glA*b;4iJ«bifeeit»iid^5;  dva%  tubo  %^h  bi^tevioribu^,  litkrgine 
subciliatis,  staminibus  5,  iuBequalibus,  exsertis,  iilamentis  oni- 
nino  glabris^  medio  titbi^  iVi^el'tisI,  S'patillo  longioribus^  laciniis 
limbi  8equantib^us.p^'|3grcQ|jian^,-^r^^...^^i(erii.  Hook.  (Turc- 
jzamnow). 

Hw^  W^  .Rcindje  auji^fgWut^U  ;  ^iffi^ing  i«.it9^m^ 
^W9Suffl^^  peduncles  ,^  it^4«wef%.an.<i;Mie 

P|#8*WWS\r*^^vj8^,pai^^^  The  a»i^r'4^vei»  mf^^^fft  H 
inch  m  lengtn,  6  line^^in  ore^tU;-  thftpe4Hncle,i9fli  line; long, 
the  calyx  1  line  long  and  bi*6ad;  the  tuoe  of  the  corolla  2^  lines 
tofigL  TO*  the. ^gtilenls  0f  Its  feorder  1  linef  in  lehgtli f. 

4]L,:  ^/i^ufif,^f:(fgp^Qrfiiii^  Dan-  ip  DjC  ErQdr...34iiv>J?5;— inlrir.: 
b)^tlW"=^WPsumi:>spjnq9U^^  ^cr^t^o  [rimfjipn  mt^*, 

_^,^Q  ^Jbfe^cit^^.  4??^^ppt»..i^^SW^i'?»wj  i»wU^;£xtasi..g}iibp«ii: 

-^,  JipJjj^.^ir^..in^tioi*^cr^  ftapii^H^  ^pe.pilpsi^i^ul^^^W. 

S^^isjjOfl^flipo,  gt^Vri^i  cw^Wft^fli.i^W.lt^bi.ip^eKtifj  ^  BW9P^fi^ 
8  .%^e;9i,.i^)^i|fgwtiljus,  .3  Jigii^Q?il?MP^  ,^)f^rtii3^--«B€|lpj[?r/ 
i^aijLjt^t;.  9,i  m\he;irJff  HooJ^.  (ip<. .^nqntibua^  ;$m»iim  KelA^ju 
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1 84  Mt?J .  'Mtiers  on  <te  gertwi  Ljpcium. 

twisited  aiid  interlaced;  brtititfhes  afld  smaftieiivei^y  atid^ii«ir»evi- 

dently  grown  in  an  e'xposed  kntd  aHdsitiiattott;  whik  thdtatldr 

has  long,  slender,  virgate  branches,  and  abundant  folia^^if  nQS^ 

larger  leaves^nd  was  apparently  produced  in  a  damp  and  sheltered 

places,  fiavourable  to  its  more  iuxuriant  gro^hV  '  IW^/StockB* 

spreimeiis  present.  Q^or&!,the|  a^ieGt  of  ^  B(f3^(;prum^  but  -are 

.^ifistinguisbed  .by  ,tbeir.  inuchj  sl^ortqr  . ppdnnqfe^y   rnoire  .fleshy 

,\i0aV^,,ADd,  4iMgf«^allyi(,ipayt>rj^l  tar^^rwus  ,ap,peia;ance     the  very 

jflexndse  di«ai:ieal;i]}g  bf^M^qhc^s  ^iM^e  ipove^ecji  witHji^smitUnig  bark 

ncf-.a  ccirtticeou^  .bu^y  ivithxfa^qid^^  9f  fc^^  k^ves  .(tbi^Q  ta  six) 

JjccMceeding'  outt-o|v^^  Igp^t^yi  hasp  pf,  ^^he .  axillary'  sp.ines;  the 

lea^jBaare  linfw,  pbMi9e..^ti,tJie  suo^mit,^ .taLpt?ring , Jojel^  a 

!  ihoft. petiole;)  tbi«y.we^!e?:riari^bly  tluck  ^nd  fljeshy,  qfj.a.  pale 

' ^laudoiif  hwi^  4.to.y; ]iQi^Q,,long  .^^d  ^. Upg.  t)r9J^^ :  one  to  five 

')  flowem  grow.  i9Ut  of  •  r^  AsciqT^u  the^p^duppje  i§^.  Xv^p.  ,fcng ; 

.  the  palp  igljwiCQUB^  tfibul^.  calyx^  ofteri  iMxequaBy  cleft,  i§  li  line 

,>  loHgfr'ibtetubQ  'Qfjthue  coroljaj  gi;eai;ly  .contracted  lu  iis  Jower 

'^  mqiety-ackd  lu^Dal-sbapi^d  abo)r|&„  is  §  jincs  lon^g,  the  oblong 

.    acgQuenis  of  ita  border  being  ^  lines  i^n  Icfigth ;  it  is  (juite  smooth, 

•  exc^^inga lit.^  app€^$i^e,of  pvibeisf^ence  about  the  insertion  of 

th)ei]staffi^ia>9;j^^^'.ara  .uiieqaal  in  .length,  tUe  filaments  being 

•quAlct  mis^^i^^^w^^l^^^Y^^^  ?*?HfV^^  tlji^tube, 

:.iiiForQfiihie,i««grti^  of  the,8/9gwntsj  ,apd  w  other  inf ermediate ; 
,.-  ''.thd>!8tyletiiis  tj^  l^i^^h  of  the  longpi^jstaniens.     It  willlie  seen 
A  ^hi)«!iJU<fe;fch|isi?tructfi,iie-diflFersfrom  J^.  fiarljarum,  and  it  inight 
\be' abdosl;  0K>niuidi^reKl  as  a. mere  variety, of  that  speciesj,  from 
'  :  wJuch  .it'k.  easily  dv^nguiahable  by  thft\  characters  above  enu- 
merated*. , 

,.  ^  ,  ,,j      ,,      ^      ., .  **  Staminibus  imo  kirsutis, 

''  4S.  la/oimm  Bwtkemaum^  Mwrray^.  CiK^^iiGott.  1779,. p^  2. 

.    .tab:  2');WilldrSji.  i,,ia58;,nwi«lio,,T>C.  Pro*r,  xijlv.514, 

>  cHm  aliis  >dymm*:'(ex6L  J^^  Tai(iri(nm).'rrln  > Siberia  et .^.^ssia 


'A  plani  compJeblV  with" the' Wbil  of  L.  lBAt*barum,  ht^t  dit- 


IS  lines  long  and  1  'to  2'|'linfes  br<6iidi'  ar^<|iii«<?  «mo«thl  and 
flesV  -  ^  •  • 


Vi 


♦  This  plant  with  its  floral  analysis  is  drawn  (foe.  cit.)  in  plate  69  F, 


Mi?*.J. fMi^rii  on  the  gemm.  Lycium.  185 

ivAearfted^  About  tl)eimul41e  pf  the  tabej  apd  are  birnute  towards 
itke  basfe^  smooth  above^  rei^chiog,  the  extremities  of  tl^e  border- 


)  1 


...11 

c. 


Jl^f*  St^inibus,  imo  fasciQula  pilorum  barbatis,     Sp.  4S  ad  47. 

43.|j£yctwmt*tt?i7<5r7ip,f)ui4al  in  IK/.Pitldf:xiJi.509,cam  omn.synon. 
* '  ^  ioi  citat .    Lycium  Ohifaensc,  Miller;  Dunttl  in  Dd  ibidemy  5 10, 

''^ '■'  i&(tf.'  drnk^rioiii^  liycidm  si^globostttti,  Jhihal,' ibiS.    Ljci«rm 

7,  Cociincbinetise,  i(mr.* ;  Diinal  kit  mipra  dt$ti  ^t-^^^^tnoiiicmtm, 

■'  er^ctum^'^Iabtiim;  iniyme,  vel  stepe  sparse  spinosomy  ramulis 

'/    aiigulatis/  yirj^atts,    aiiciiatdinutantibUs ;    foliiri  gubaltcrnSs, 

' ' ' '  r'totis  feisciculktis,  ot»tis;  Vef  ellipti<;te/  apice  ^ubacutis,  vel 

]*^  o1)tusi^  itrib' feuiieatis/ vd  in  'petirfutti  tetiiiem  spathuktis, 

^'  Juhioribus  lan^eolartis :  floribtts'tex  ^tilliti  i^itaftiis,  aut  3  ad 

6,  p'edicdlo  ffllftfrmi,  flore  lotigiori,  ijal^oe  tubnlari,  hroflter 

' '"  '5-aetfiat6,  ssep6'  in  laciniis  2^-3  rupto>  glabroy  textura  Jtca;ui, 

-     '^tlen4;ibus  matgine  siibdliatisy  corblte  tubo'imo  coaretatoi  mox 

.        irifundibulifbrm)/  Hmbt  laciniis  oblongid,  •  striito-retifculaiis, 

J"  *  viblaceis;  expansis,  ttibo  fere  ^{jti'jldngia  5  Ktailiitiibuft  5y  fere 

'""'  *' ae^tt^lbttfe,  eiiertis,  fifattifeiitis  in'«tubi^d«?Mi?fcti^^^ 

'^'  /    hinc  geniculatis  et  gl^ris,  mox  fa&cietila  demMpilorfinn  tmr- 

batis,  supeme  gl'abris  et  filifortttibus^  apiee  laeiniamm  attin- 

\  '  gentibus:  babca  rubro^attrantiaca,  6v«tai  v«l  comioo-oblobga, 

,  isaepe  ineurra,  caljrce  dsso  suffnlta.^ — Ublqnfe  in  Europa  atistrali, 

Africa  et  Asia,  praescrtiih  in  China'.— v.  s.  in  kerk.vamsy  ipe- 

*    dm.  phrimis  ex  Btiropa.    In  herb.  Hmk.^  China  {Fortune^  48 

et  57).     Loo-choo  (Beechey). 

On  comparing  original  specimens  from  China  with  those  of 

'   Biiropeah  growth  i!itid  those  of  Western  Asid,  I  oanixot  detect 

'^  '  th^  smaliesit  essential  difference  between  ^^m  y  and  on  exaunining 

'''  'cal-eftilly  all  the  details  tegistered^  concerning  the  viurions  species 

'  'above  compi-ehended  in  this  ctoe^  I  <^nnot  discover  any  character 

^' '  thai  can  possibly  separate  them,  except  snehi  small  variations  in 

the  shape  of  the  leaves  as  we  frequently  meet  with  in  the  same 

\\[)  speeimep ;  dr^t^e  length  wd  number  of  the  peduncles^  tbe  form 

,fi.,o£.th0  calyXtf'  the  ptructure  of  the  corona,  and  especially  of  the 

^..    stamens,. and  in^  the. size,  shape,  and  colour  of  the  fruit,  they 

.  "  <?l0s^ly  resemble  one  another :  uuder  such  circumstances  it  apr 

i  '  <  p^ars.  itjQ  mie  desirable  to  unite  them  all  under  one  common  spe- 

.     .idJAc^chiaracter*     The  observation  of  H*  Dunal  almost  qonfirms 

t:l In  .tHis,,fpr. he, states. that  this  species.has  in  all  likelihood  been  in- 

.f,   4:rit^v^d  iw^io  Eyyqp^  fi-pjfi  thp  East,,  which  is  jrendered  ,more 

1  '''\  .  r ..  ff.      f  This  ^pj^cies  is  shox^n  (tec.  i?i>.)  plate  70,A.  ^ 


I8(t  }Aui-3it.l.iaa»\on^ihe'gaitaitj^iniii 

foi^hh- liraki.  lbe/l4eded<;of<  ite^ibetoi^  HJedofram^'tbtfi^m^wt 
periodEi-fay  ^bie  i^rsikB%i^t>s«ld8j  iw&'^Kntiut'ilbltJbb-ni^ininl 
hedgings.  In  favourable  positiona  the  leaves  often  attain  a  size 
of  aif^^'s^'f^S^i  iWDliidiH^  tAe  pelaoie.'and'I^'lU^-iii- 
breadtti;  the  peduncles  are  4  to  6  linds'tbng',' the'ftk^ys'S'liiifes, 

lines,  and  the  atamena  exten(ii|}g.h0JW»d!the'^P*tiijofutljefitot^ 
'i^  lines;  the  berry  ie  from  5  to  8  lines  long  and  4  lines  broad. 
Intei^e^tfe«it<l»"t<he  gli>huWJb«d!d!»  upoH  tbeitainens,  an 
equal  number  of  tufts  of:fa^  fare.peen  on  the  tube  of  the 


.Qf.tiis.ispeciMitam  unable- tp  forifr,w,(fl»i)ii/ww;iw(,hwwg 

g)j((ift,,(^flJ»Vf;^ite4;,M.,Piiw4.»PBe?r^  .tP-rfftibf.  .(M;  feeiag^a 
vn)i4s\apepi%„P(id,\^s„»hether  it  pia^r.bp  ^y.»imr)tfjt^,,i. 
cinereum,  Thunb.  ,'a\v.'\ 

48v'l^«ii*«Wyfe(M*,  Thun*i.Trda*/8T;  :Lino,:'R^»:  iit.'l^, 
-tttbi-l^jDtfOsliiB  DC;  Prodi'.  iiii.B2».—0;B.8;'^^  -^  '^'  .'' 
f  apecimen,  that  cormspon.,^  widj  itfti^.j 
|h'M.  puualijescribesaspeciinea^ro)^., 
e  t  iiiferfrpm  thatdeacnptio^i,t6ajt,ij^, 
a,  ,Tt  19  evident  howcf-ei;,  ^that;  pi^^ , 
aVe%red  to  this  Wpejiiea  dp  ni^tj.helwjg,,i 
lety  y.'dnffusfifoliwn  ofM.  Dunal  (ibV. 
ct7.F'p.i523)i  &Qm  Dve^'a  ^oUeeti(Ul,::fu&^ltotm  ZhiT^rnhm^^n^!' 
wfaichtlifiod^o-uhdcrthianameiTi  Sir.  W.HookeT^aWbarielia, 
is  iiiaint^ly.K:;Bpecinien  1^  Xk^^^vnt  a^  akb  feonhtbeisadie 
coBectitm:^  [*bat  dnbributed' under-  the  Baoaeof  L.  aiatpauakl- 
iuKi,.SiMey.t  land  xe&ired  'by  M.iJ>tulal,  to  L.  ri^dum,vM. 
^.  iat^UtaA-^anMfiarmaiiit(mi'itiB  apeeiraea  anSiciW.  Hioahet's 
b«:banjiiai^tB'atao:/i.  :4/'^''>'' <^  i*  i*'^''^'^^' t^  ''^^^'^^^ 
t}kSiiUh,ui-:ntMy,\a-.Jat^oliUm-pirv^b>ruthi  belong^  to  nmetitber 
speeite.;  -..,1,;.:..   c  ■  ■■■j .:..  .- 1:-:  .:■■ .  ..!■■:  n  ■  ■!■.  ^ .  >  ■■.■■--..■■-.■■u 

igaob..'  '^^' ''.''    ,'_,'.',,    _/ ,'  .',,  I,  ,,.,,,'.".,,',..,,-,-,( 

This  plant,  cultivated  in  the  Botanic  Garden  uf  Montpelier 
*  Thii  species  with  sectioaiJ  details  is  given  (loc.  cil.)  in  pUtt  ?0  Biii-t  '^ 


IkcniMtrfiunSl'RfjdMCd^tlMa  I^vw<plaeadjit'iii  tUk  Hfclatmivjii 

ai*totBtlt»f!itili*M«fci(i4thHied'itihH^.'-|-'-'  --ii '■-•!-  ■i'  !'■'!-  .-■■'i' 

bf;,n(l  ^..riil  .1    Lin.  ;4.„.|  ,.:,;!  rt  ,,l   T,  ,„,,'il.i    /  'i  >.i   v.i!    ,  .'.n,!    JV 


brevion,  poculiformi,  aubscarioso,  inaequaliter  3-4-fi98Q,  laci- 
;?aii*^tunddt*S!Bti^ollk■iffld'ebaH:tAta;8apiero((ini\Indib^ifoI^e, 
iitteibl-'lakiiUk'  i*I*ig^;'Mboa-9tio  brtiVioribus,"8ta»iiiriibus" 
'■^Sei-tSs/fili^eHlis'ltnoiti'glandiiilaiii  lin'eareiii'triai^nc  tfliaiam-' 

■i]^MS*.i^Ko*^eti  aiiJtti^iri.'-Lp.  !».-'fti'fei*i;' Hw)*  eai  herb. 


flyatQ*iiU>bblDigc>JB{tAldMUatI^  obtiisi>>' cnDbnUii ;  ddhttuve " 
■^fM&vMs.  H\HiiaTiB  selbini^,  Idngept^noiilitn,  Oftlyee  tuba-' 
ikfbD^iliu^ionio,'  cantoDDgiboeviter  5-^leiittUo,'ideDtibuB  iMU^iii&' 
ntbitiat^iiHiot  long^iabalo-, .  ilt^roHi^bubto  ^utAindibttlifflnir); '  imm' ' 

angustato,  calyce  vix  loDgiori,  limbi  laciniis  5,  oblongis,-re^;- 
cula,to-veno8is,  tuba  fer^  :equalibasj  ^miDibus.in  conatric* 
'tliyfiAriiWin^ttiBJlfil&fliemfiimo'gen'ieulatise^  '' 

linearem  margine  densiasime  tomentosam  expansis,  supenie 

*  A  represenUtion  of  this  plant  with  flonl  tectioiH  ii  thowc  (loc.  cil.) 


1^  Uii  J;.  Mienom^lhe^ffmmd  /L}(eimUI. 

i^  'glal^m/'imasqitalibas^  i2i  i^rsosiapidein^  3:;ad:«iwditim\'liq[ibi 
'  attiBgesttbUs  i"idflo  stammilMis  majoeibus  ^umterc '  babca 
'  "phh  ia9gvAiiiidin^f' oalyeei  fisso  auffaIt^«^^(;J.Bi&^^v  ^C  in^berb. 
Hook.  Uitenhag  {Harvey^  B./105).,  ^    •  i  ;•  •     •  *•  :  vy  '>.^^A 

y.  yiu$  i§  .a,8pe<^e?,teyidei^ly  lajlied  iQ^J^,Yiff¥^^f  Tfe|?ib,^'dif- 
(eriogiia  its  ithiclL  gigfwitk  .9pine8,.,it^  )i^TQ^l4«^:^lql\fe%its.^I;^l^ 
•digger  .C4%xi  .wid'  Urgefi?  flowers..  ^be..^pwea  are. j^mt^rtps 2^ 
iiM?be8,Jwg;  thf5,  teaves  ar^  6-:ip  liu^Jop^g^gi-^  liu^,l?po^l 
ihe  p^upcfe,41in€8  longi  the  calyjciSliuesiang  wd3^  Ija^e^^ia 
4iametejr;;  ih^  tohe  p£  the.cpjK)Uai^  a  triflei  lo;;\ger  tiaivtb^iGalpi 
a^  thf .  pegm^pis  (?i  tjip^oi-d^:  »bout,tJb^  sj^flae^  J^n^JJ^j  ,  tJb^.l^^W 

;i    ■  I  ..r.;;i.'"Jll     '/•■     .'J        -'.-      ^'    -AL'      t.,  i;.-!!      " '  ><  |  ••  ■  I -:    '  | .    .•     lj:yi:>'»     to 

,'»;)-'ff    1.1.  '     '    I  i';r     '•"••:•  •■■^•i.>'r^o'^' . I  ....':  .-i^  <•♦ -^-.1  ..it    -^L^t; 

m^dimcdptlltiri  fi.  Bp.);— fi^tfettWsiito',4ti^rtle;^W^ 
VifAti's.'vlBilde  gracjlibtts^  notizfoiitkliter  ffivjincktis/ Wbp^tru- 


,  flMbds'si^ttaiiis;  parniHs,  pddundtilo  ^rattli/fcalyidiqliie  paft^^* 
'    pbculiformi,   5-striato,    5-dentato,    stibpub^i^icent^i    flelpiSlWi^ 

l^abHs,  actitlsv  cofQllatdbulosa,  gkbtu,  ttibb  profuhdb  5-s\iK* 
^  cktb;  Imibi  lacltiiis  5  obldii^is,  toargiiie  cairfatis'tibd*  ^aiilld 
'  brevloribtii^ :  istami'nibus  sequaHbus,  exsci^tid/^lamentti'  ttiedM 

tubi  inderlis,  glabrfs,  ad' medium" iimbi* attingentibtts :  \m!tA 

^pisi  mihorii  taagiiitttdme,  .rubttii^calyce  fiiSs6'Buflftil$a.--^It< 

"  pror.  Meridozfe  Arg6nftaonim,  in  desertis  salitrosis, — p.'v.  ^'^ 

't  fomid  tlii§  plant  ill  tb^  Traye.sia  of  Mepdoj^a,  fi  dpseft  pi^^ut 
x^<^x  tbe  fbpt  of  thfe  Andes,  and  at,  La  iDormida>j  in  t^e  .^^iipt^ 
pcpvince-j  It  w. a  very;  distinQt  specie^,,  not  only  on .  accoupt  ,o( 
it&  exti;emelj:  capillary  iQaves^.  but  pf  its  perfectly jgla.bj'pas.jg^t^- 
m^s^  ,  The  l^avesf  aye  about  4  lines  long  and  ^,th  pfa  l^e  brpad  \ 
^e  capillarjr  pedi^de  is  2  lines  long,  the  <?aly:?t  l^ine,  wltb 
teeth  pne-third.  of  i^s  whole  length ;  the  tube,  (rf.  %\\^,  cpi'c?!!^  Iq 
tathefjjroad,  is  deeply  sulcated  opposite  \\i^  i^tapie^s^  ^1^  .^ 
d  lines  long,  the  loh^s.  of  th.e  Ijqrder' Wng  9;%e^  ijtj.J^ngtli'j 
the  thick,  fleshy,  smooth  filaments  are  24  lined  long ;  the  oerry 
i3*80BQi<lltf]^t  ovate.avd  apiculatep:2}inie»r£^  \<v»vA   .'-t 

"         '  'sk*  Stamina  imo  kirsuta,     Sp.  '50  ad  54,    ^  ^      ,.\V 
5 1 1  Lyemn  fiwibvndum^  l>iin .  -  in  :DG.  Frodiv'  oxiii« ;  SlSv^  In 

*  This  species  with  analytical  details  is  given  {loc,  cit,)  in  plate  70  D. 
t  .This  fpecies  with ^ctigjoal  detoibi is  &9^v^fJh^.ciit,\'\xKj^\^,J(kl^ 


Mar*' J/^  Aiien^  on^  the  ^rami 'Lyciutti.  189 

'/prDVb  Mtiiclozte^aiid  Jarilkd  cirotiMei&dozBiii)  etinyrov^  Slaitctse 
JuddovioffEiATgaatinoirum  {wi  Alto,  del  <Ye8o)  (miU  loetum) ; 

Lindley;  ad  Coquimbo  (itftf^lZaff), 

^ ^ht  nkme  6f  ■floribmclum' ifi  III  iapplied  to  this  very  dktkct 
A^bicfir^  {oif  it  is  generally  ^-ery  sptfirsfi  of  flowers,  ahhoiigh  Bacle^^ 
apecitnen;  like  that  cdllectei  by  me  at  ttie  i^lto  del'Yeso,  tm^ 
tiv6  {Steseriieft  more  flowtfsi  thaii  usual.  It  is  of  very  straggling 
^oy^th^  the  tortuous  branches  spreading  out  at' right  angles': 
the  spines'  are  'geri^rally  f  iuch  long,  and  slightly  bietlt  auA 
r'd^rv^d';  th^are^  iaR  covered  with  a  whitish  pubescent  ba A, 
marked  by  reddish  longitudinal  lihes,  deeurreflt  from  tlve  ingles 
of  each  cup-shaped  node :  the  spines  have  many  gemmiferous 
axils ;  the  leaves  are  fasciculate  id  each  closely  approximate  node^ 
are  spathulately  ovate,  fleshyy^  covered  with  short,  simple,  and 
gJan^Plar  ,l^ii;8,  mixed  together,  and  proceeding  out  of  as  many 
wilti^  rugp'us  spots;,  they  are  2-2^  linjes  lone,  |^1  line  brpa^; 
J^ie  flowers  are  solitary  iu  each  fasqicle,  j  line  long;  the  calyi  is 
Dfijbesoept^^  };ubuI.aV,  2jines  long,  half-deft  into  five  rather  equal, 
lajiceolate  .acute  teeth,  which  are  somewhat  recurved  at  their 
imei ;  the  tube  of  the  corolla  ia  cylindrical,  and  slightly  funnel- 
suapeci  above,,  but  constricted  a  little  above  the  base,  is  24.  to  3 
fijt^(|s  long/  and  is  covered  with,  short  glandular  hairs ;.  the  seg- 
meut^  pf  the  border  are  oblong,  and  li  line  long :  the  stamens 
ar^  ids^ed  about  the  middle  of  the  tube ;  the  filaments  are 
hirsute  at ;  baae,  smooth  above ;  the  two .  shortest  reach  the 
middle^  the  three  longer  attain  the  extremity  of  the  segments: 
the  ;?tyle  is  eyen  longer ;  the  corolla,  as  in  other  species  of  this 
genus,  breaks  off  by  a  circumscissile  line  above  its  base,  leaving 
the  ovary  half  surrounded  by  a  cup-shaped  process.  In  the  spe- 
cimen fi'om  El  Alto  del '  i  eso,  the  spines  are  fertile  to  the 
extremity,  the  leafy  fascicles  being  duly  1  line  apart :  the  berry 
li 'glcibuiar,  aplculated,  1^  line  diameter.  The  specimen  from 
Coquiiibo  agrees  in  all  respects  with  the  others,  except  that  thfe 
f  attlificdtions_  are  more  intricately  branphed  and  spinose ;  the  bark 
in  datker,  mote  striated  and  pubescent,  and  the  leaves  are  smaller ; 
thp  'axillary  nbdes,  however,  are  equally  approximate,  and  the 
fl6wers  are  exactly  sitriflar  in  size  and  structure*. 

52.  Lf/cium  rachidocladum,  I>un<  id  DC.  Prodr.  xiii.  W9;-*-^n- 
tricato-ramosum,  spinosum,  ramulis  rufescente-roridis,  glan- 
dulis  glutinoso-resinosis   et   pilis  articulatis   vestitis,   spinis 

.'iJuntiir&uBacutls/  gemtniferis,  adultioribus  tortuofia*raijiifoit^ 
mibus :  foliis  parvis,  obovatis,  carnosis,  apice  rotundis,  imo  in 


«'» 


♦  A'(ira#itig'of  this  plabt  with  !k>¥al  sections  Is  'given  (?tfe.  Hi.)  in  plate 
70  F. 


'u  tJ^bes<t«db]aBi;ioo«ti]l»<tobo>^tliBel«BddU4:Mi<SMWfiriltO!i^ 

longe  hirsutis,  snpeme  glabris:  8t^or'ex»@tio;'kiin<Wft^'artil- 

?V  «;[^ 

Imtiits 
Qitork 
iiDMre 
11)1  «P' 
t«at  of 

jidi)  or 

111.19  2 
ititicar 

isb'lthe 

the  length  of  the  loifgar-  stamens,  atvl  is  ,aif^icul^d.,W)^  /ihe 

ovaHum*:'  ;;;|;;',  .,^  ;;   ',;|.'^V^  ■r.''.;''.!    --iVjo  ii-4iL';iA','()qi. 

!,  Queo,  iiaiinilia.'helv6K3i  >vii«OM-]rteb(<^iif^;i  -i%I^  'SUu^tS^ 
;'r,tet)«iterLetian^e:  ^)4noiils9ffiii3':"fc))iis'^InWti^,'  A^i^utu^ 
,.,  nagrtstB  liiie«ribdsJvis»»»w^pofcer4lifi;  1lo*i(J6B-e  fe*t<^tttate*''a^l 

,  ii!;lraciH:fleqaifetigO;iTOrioUatViiM»lo9a,tebb«ftlji«e'^(riMte;f)itH* 

iH6ni(i,QyliiudzldD,itttt«iaatoj  pikjBiiloysu^ndiHik^UIJti/^t^E^' 

i  Jiti^i.  JBOiniiBitubb  Wn6Hbue,'Dbfcmgib'/ Bta!»i£AibM'I«)C«^i'ei^ 

filamentis  supra  medium  insertis,  hinc  geh^cfiLtlkltS  4('hii^nt^^ 

2  nitre  fanccm  prolatis,.3  fere  ad  apict^m  lacinianint^^^^^is. 

— OiwJB  MindOWfta  iii  ari*p  petVdS^.— ii."*'i  ^''''''"''^"'^ 

Thia  species,  which  I  found  near  Mendoza,  in  the  desert.troct 

cklled  LaTr&veafti,  iw  inktiy  points  reseiiibltS  'L^'J^HMHUi^  a^rf 

mvAiMotf^i/uni,  but  lis  widely  distiti'ct,'   It  i^  mn^fkk^ls  for  "iH 

aln;)0stdmud«d,«lq|]dar,,apreadHigirbt9n«ltlets,.a>nwd«ritfaislioH, 

cloaely-aet,  neeedle-like  spines ;  tliey  are  gf^enil}y*^8  Wr  S'.lifles 

*  This  species  with  analytical  details  is  shown  (loc. cil.)  in  |ikte  /I  A. 


>Qif^(  ilir  ^)m:  U^  dn  \  w^Miifi  blvetur..  aolittktci  i  leaam^  <  ftapei^^ }.  line 
img-i  ^  fowl  erf *h»ifw(^ok^.blwriiitjUBg}eifltow^  l^hefieaEiiole  of 

iftiJeffifgib I  4b«^>fit»BWiW8! ttfje  jttiAcytttd  ab(ire.;tbfa;iijwHie>iirfqthe 
t^^^:whfflrOiil(v»i.ipabe»9CQiijty  .they.ifOE&.iOQi^  Ursiite  at 

ti^'i^^^^.iPMli  f^t9iii4K)tihiiib€!!!reji  tii^.Uaisai^thatrckilheithe 
ffd^f^]imA^muVLi;^Ji»me  ftbd  artkuiajbed^itiia  article' leocMeds 

■111).'') 


'!  rim6ao>  8itiat(»>  ^ii«i^^  ^hodis'tfp]*»V(>iiil!mtfi^; dtii]ti8'T)i*e>n6a^ 

'  :<<arb08ul^  pallidid ;  ft^ribtid  'e  4'a^(n^uH^'bitifi^;))atr^tili^^et)iiii- 

M^culb  t^imi';'i»ly^  pat^te^jfUfllit^i*  fk  hjtky/it^f4j'^^\:k\6,  eoVolla 

U'  tejfl/'pitfliia/'t^turti  tei!\i*,  t«l>6'  i!rior^<JAfd)atO,"stipcfrtiel  snbt- 

>.il;»^)iuiiuktxi,  limbi'ladttiis  4j  Uh6''\bt'AimvSi(>  lon^mine, 

I:  genilmlttlis'«t  birs«i«fij^  siipenk^' ^Ubii^,  apide  Thnbi  :ati{ti^eti- 
ii4ibt)t^y  istyliy^^^Mle^isij  ti^'diriisii  iikseHS^ihe^  ^kmctitorutti' 

j<ijjikf}s^^  bdocAi^db(ma>  pkK^'ittri^ri;  &^^Il^tii;e&fyce'^Ufi\lha.— 
)iUrdxas>^^;W.  Ifei  Ae^fc  ifb«^*.^  Paid  fltel  mHtetW^fm/ff,  rio.'  540; 

''^A'jIiiiEi'tt'  nbt  tiiinkeX/JSar*fln<w  iii  habit.'  0(wingt6't]ie;q)p9^ 
approximation  of  the  nodes,  which  are  only  ^  inch  apart^  the 
lf#X^>l-JMf«.^W\^wJwytororwd|ed]  tbey.are  5  to  ^  lineB  hmgyA  lihe 
hjxffL^i^ih^  sjb^^der  .pQdtUnoik  raeaaure3  2^/finfes/andrthe  joai^row 
G^;(;,])>liL^;  ^bj9,  t))be  €f..the:(M»o^  ^iid  the 

rflftpxe4,laff^  ^^W>^^  of.tlie  biwjdW'jaFc4<Hri^^^  is 

^l)^,iu4f^t;Mffei  ^nd  p^  wb»n,dri^irithe.iQiiinBnts.ure  j^gevted 
f)!p^Vi?]  ^  '^f^  /^Dttiact  iqn  ,of  the^  t  ube>  are  kirsutb.  beloir>  lender 
s^^'f  ?^<^ife  |fkbav/^;  japd  Mdin  ith4^>leiigth<  oif.  theis^gtpttiibs^  the 
l^j^\:  t^^;(biq[rFi^<^>«m4ll^  ttpp^'endjjred^^'Ihiiasiiii^diatiie^r, 
a^^  ^j^S<  t  ^^t:  m:eda>  wlUsh .  ;ar6  flattrnaiedv^  'these  have  ii  hdi  - 


i .   . , ,    J- ,  •,.'•.  I ., ,  •('•»,.' 


,  Sp.  55  ad  58 , 

^^fxi^^^^-^^^r^f^ l^r  ?p*);--.YAiegatp^aj?)o$]un>y,>-^inulii,.htl-» 

r-.  t  y W'-  sIhS^.^.^  P/^!^?!^'-  patenti^Mi^,  tenjijiii,t/?r  ^pij^Qsi^.  itl^ioifibifta 

T  This  species  with  floral  sections  is  drawn  (Zoc.  cit.)  in  plate  71  C. 

/       *  ~     'Hi   I'l     •.'  "•»  M  •    .    l'-     ■'I     -^       •        ■'»    ••  ■    ■    '  •  '     '•  1  '.'     '    .1  « 
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subnndis^  superioribus  foliiferis^  axillis  nodosia  approximatis^ 
spinis  acicularibus,  gemmiferis ;  foliis  fascieulatis  (2-5)  ob- 
longis^  apice  acatis,  basi  in  petiolum  brevissimum  cuneatis^ 
valde  crassis^  utrinque  pilosis,  pilis  brevibus  articulatis,  non- 
nullis  apice  glanduloais;  floribus  solitariis,  pedunculo  brevi, 
calyce  majusculo,  glanduloso-piloso,  pedunculo  3plo  longiore, 
tubuloso,  ultra  medium  5-fido,  segmentis  rigidis,  lanceolatia, 
acutissimis ;  corolla  glabra,  tubo  infundibuliformi  calyce  sequi- 
longo,  limbi  laciniis  fere  dimidio  brevioribus,  oblongis;  sta- 
minibus  5,  longe  exsertis,  filamentis  medio  tubi  insertis,  bine 
geniculatis  et  glabris,  mox  infra  faucem  fasciculo  pilorum  bar- 
batis,  et  ore  claudentibus,  2  longioribus  apice  limbi  attingen- 
tibus,  3  paullulo  brevioribus. — Circa  Mendozam. — v.  v.* 

This  plant,  gathered  by  me  in  the  Travesia  of  Mendoza,  in  the 
year  1826,  is  certainly  a  distinct  species :  it  bears  greatly  the 
habit  of  L.  tenuispmosum,  but  its  branches  are  straighter,  the 
spines  stronger,  the  leaves  larger,  the  calyx  of  much  greater  size 
and  more  rigid  in  its  texture,  and  the  stamens  are  of  different 
structure.  It  is  at  once  distinguished  by  its  peculiar  calyx.  The 
spines  measure  2  lines,  the  leaves,  including  the  petioles,  are  3 
lines  long  and  1  line  broad ;  the  peduncle  is  1  line ;  the  calyx 
8  lines  in  length,  the  tubular  portion  being  only  |  line ;  the  tube 
of  the  corolla  measures  3  lines,  the  segments  of  the  border 
2  lines. 

Var.  fi,  parvifolium,  Gill.  MSS.,  is  a  more  intricately  nodose 
plant,  becoming  with  age  more  glabrous ;  the  leaves  are  more 
linear,  smaller,  2^  to  3  lines  long,  ^  line  broad :  the  flowers  do 
not  differ  from  the  former  in  size  or  structure ;  it  was  found  by 
Dr.  Gillies  in  the  Travesia,  and  is  preserved  in  Sir  Wm.  Hookei-'s 
herbarium. 

56.  I/ycium  infaustum  (n.  sp.) ; — intricato-ramosum,  spinosum, 
glaberrimum,  ramulis  pallidis,  angulato-costatis ;  foliis  paucis, 
minutis,  alternis  vel  fascieulatis,  obovatis,  vel  spathulato- 
oblongis,  camosulis,  pallidis ;  floribus  solitariis,  glabris,  longe 
et  gracile  pedunculatis,  calyce  parvulo,  urceolato,  crasso,  bre- 
viter  5-dentato,  dentibus  triangularibus,  acutis ;  corolla  infun- 
dibuliformi, limbi  laciniis  ovatis,  tubo  brevioribus,  staminibus 
5  sequalibus,  longe  exsertis,  filamentis  medio  tubi  insertis, 
imo  glabris  et  geniculatis,  mox  fasciculo  pilorum  barbatis  et 
faucem  claudentibus,  superne  filiformibus,  glabris,  apice  limbi 
paullo  excedentibus,  tubo  globulis  5  pilorum  inter  fasciculos 
staminum  altemantibus ;  bacca  globosa,  coccinea,  piso  minori. 

*  A  representation  of  this  plant  with  analysis  is  given  (loc.  cit.)  in 
plate  71  D. 
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— In  Prov.  Argentinorum  Australiaribus. — v.  s,  in  herb.  Hook, 
[Tweedie,) 

This  plant  was  found  by  Tweedie  in  the  southern  portion  of 
the  province  of  Buenos  Ayres,  always  called  by  him  Patagonia. 
It  is  remarkable  for  its  small  cricoid  leaves,  which  are  1^  to  2^ 
lines  long  and  1  to  2  lines  broad ;  the  peduncle  measures  2  lines, 
the  calyx  1  line,  the  tube  of  the  corolla  3  lines,  the  segments  of 
its  border  2  lines,  all  being  quite  smooth  except  the  five  barbate 
tufts  that  alternate  with  the  hairy  pellets  of  the  stamens*. 

^7,  Lycium  Martii,  Sendtn.  Flor.  Bras.  fasc.  6.  Sol.  154;  Dunal 
in  DC.  Prodr.  xiii.  512. — Brasilia  (in  Prov.  Bahia)  ad  fluv. 
S.  Francisco  prope  Joazeiro. 

58.  Lycium  Carolinianum,  Mich.  Fl.  Bor.  Amer.  i.  95;  Walt.  Fl. 
Carol,  84;  Pursh,  Fl.  Amer.  Sept.  i.  97;  Dunal  in  DC.  Prodr. 
xiii,  513.  L.  salsum,  Bartr,  Trav.  59.  nee  R,  §•  P.  L.  qua- 
drifidum,  Moq,  et  Sesse,  Ic,  Mex,  Coll,  Cand,  t.  914,  Panzera 
Caroliniana,  Gmel.  Syst^  i.  247 ; — fruticosum,  inerme,  glaber- 
rimum,  ramulis  rectis,  striatis,  rarius  spinosis ;  foliis  alternis, 
rarius  fasciculatis,  spathulato-lanceolatis  vel  linearibus,  acutis 
aut  obtusiusculis,  crassis,  eveniis ;  floribus  solitariis,  folio  bre- 
vioribus,  tetrameris,  pedunculo  elongato,  calyce  campanulato, 
grosse  4-dentato,  corolla  cserulescente,  tubo  infundibuliformi, 
imo  crassiore,  supra  basin  constricto,  limbi  laciniis  tubo  bre- 
vioribus,  staminibus  4  subsequalibus,  exsertis,  filamentis  longe 
subtus  medium  tubi  insertis,  imo  geniculatis  et  fascicula  ob- 
longa  pilorum  dense  barbatis :  bacca  cerasi  parvi  magnitudine, 
.  rubra, — America  Septentrionali. — »,  *.  in  herb.  Hook.  (Gal- 
veston Bay,  Tenessee)  Drummond.  (Rio  Brazos,  Texas)  JDimm- 
mond,  (New  Orleans)  Drummond,  n.  234.  (Circa  Laredo) 
Berlandier  (n.  1502  et  242).  In  herb,  Lindley  (Texas)  Drum- 
mond, 

This  well-known  species,  long  since  established  upon  very  di- 
stinct characters,  appears  to  differ  in  no  essential  respect  from 
the  plant  described  by  Mo9ino  and  Sesse,  and  which  may  safely 
be  considered  as  identical  with  it,  especially  as  I  find  the  descrip- 
tion of  its  fruit  corresponds  with  the  specimen  above  noticed 
from  New  Orleans,  The  leaves  are  generally  single  and  alter- 
nate, from  7  to  18  lines  long  and  1^  to  2^  lines  broad,  narrow- 
ing at  the  base  into  a  short  channelled  petiole  :  the  peduncle  is 
slender  below,  thicker  at  its  apex,  and  is  from  5  to  8  lines  long ; 
the  cup-shaped  calyx  is  nearly  2  lines  in  length,  with  four  short 

*  This  plant  with  floral  details  is  shown  {loc,  eit.)  in  plate  71  E. 
Ann,  6f  May.  N,  Hist,  Ser,  2.   Vol,  xiv.  13 
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triangular  teeth,  ciliated  at  their  points,  but  it  is  afterwards  spUt 
irreg^lai^l^  iiito  larger.u^mente:  t})etiib«qf  the (;pr(>ltf  is  Sanies 
long,  the  oblong  segment*  of  it*  border  2 Jt  lines;  the  filaments 
arise  in  the  mouth  of  the  basal  constriction  of  the  tube,  and  pre- 
sent a  dense  olglong  brush  of  hairfl.at  th^r  genJQulated  origin, 
their  summits  attaining  the  length  of  the  middle  of  the  segments, 
two  of  them  being  a  trifle  shorter ;  the  style  far  exceeds  the  length 
of  the  stamens :  the  crimson  globular  i^r  oval  berry  is  8oinewl^j(t 
apipniated,  and  5  liiies  in  diameter*.  ,  .,   , 

****  Filammta  hno  glandula  Hneari  cdmosb  margine  cjtuftd' , 

•'  ■  '   donata.    'Bp.uili'ca.    '      '       '  ','-  ^'' 

.59.  Z^ciumiyfMtrujtt  (q,  pp.)^— frutioostUst'raaiulh-loQ^  ivi*- 
gatis,  dependentibuB,  angulato-striatis,  pallidia,  muHdle  t^- 
nescentibus,  jiodia^iJJ^ittlls  cupuUtis ;  foliis  alternis  ternisve, 
elliptico-oblongis,  .utiipqvu:  subattennatis,  aubpallidis,  teztura 
tenuibua,  nervQsit,  utrisque  fiub  lente  albo-puuctulatis,  mar- 
gine obsolete  eiliatis,  breviter  petiolatis;  floribus  solitariis, 
Kinge  'et'gricilente  pedunculatis,  calyce,,u|'(»olfli<),  .siEiato, 
membranaceo,  pubesceute,  leqnalitei'  S-dentato,  dentibus  lan- 
ceolatis,  acutis,  tubo  dimidiobrevioribus ;  corolla  extus  pubea- 
cente,  imo  densiter  tomentosa,  ainco  pallida,  tubo  infundibu- 
liformi,  calyce  dnplo  longiore,  limbi  laciniis  5,  reticulato-ner- 
'  yoeis,  stMEiifaibne'S  tequatibua,  exsertisj  fihlnentis  circa  basin 
ttibi  insertis,1iine  genieulatia  tit'gtandiila  adnata  oblOngd  1b£{- 

■  oiscula  nmi^ue  ci^ata  detlfttis,  stipelrnfe  Wftmbranai^eis,  grfe- 
datim  angattioribUs,  til  apidem  la^inisram  '  ttttihgentfttia ; 
atyki  ataittindbUB'equiltmgo;  stigmate  Bttb-S-Iabiata.^-^tvjj 
ignota:  sH  America nieridioaa1i'?—v,».mA«r'&:XtMi^ii^'h'on. 
Soe.  Hortie.  cnlb.  ads  iwmine  L.  SmeMe.  '  '  "'  "  '  ' 
This  plant  has  much  of  the  li 

peculiar  points  of  analogy,  I  lu 

rican  origin.     The  leaves  are 

the  peduncle  of  the  flower  4^ 

being  equal  in  length  to.  the  tii 

being  3  lines  long,  and  the  se 

leingtht.        .  ...     .    ,      ■       :/..„;>,,.-     ,.,;.:!;.,;«,  vK 

*  A  t^presentatlou  of  this  spedes  wHli  Btructunil  details  i^nvea  (Jp«,,ci(J 

InnlaM?!  T.  >■      ■■' 

•  '■  f  Thil  plMtnith  rtbblytLCSl  Mctitns'bf  ^'1ltfwei'4ri'>lfeilrn<U<i."^^;rH 

plrte78A.  ■■■■■■■'.■'     i'''   •' 
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'XXI.-  -Se^oinder  to  Professor  Milne-Edwards  and  Mr.  Bower- 
'"  '"■''''  bank.    By  Profesaor  Sedgwick. 

.I'-'     ■     Ti)  lie  Bdilbfi  of  the  Ahnals  6/  Nalural  History. 

■  I    :  '      G'liSli.ElIEK,  ' 

On  my  retarn  to  theUnivereity,  after  aD  absence  of  almost 
three  months,  I  found  that  Professor  Milne-Edwards  and  Mr. 
Bo^erbauk  had  repUed  to  my  ctmioent  on  "  two  'statements 
pubhshed  by  the  Falseontographical  Society  in  their  volume  for 
1852*."  I  now  request  you  to  publish  my  final,  and  short,  re- 
jomder/  bodi'  to 'PrafesBor  Mi]ne>Bdwards  and  to  my  friend 
*Mt. 'B»wa*»Dk. 

'•-■  ;  I'have  the  honottr  to  be, 

'■■     '  '■  -    -  Gentlemen, 

•'I   Yon/ faithful  Servant, 


'Ciaibriilgie,  Angiist  21, 1864. 


A.  Sedgwick. 
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My  rejoinder  to  my  friend  Mr.  Bowerbaiik  need  not  be  very 
long.  On  one  point  (and  one  point  only)  he  has  the  advantage 
Over  me.  He  alludes  to  a  ^'  short  "  conversation  he  held  with 
^e,  during  apahUc  meeting  at  JLpswich  (in  1850),  when  he  made 
a  request  for  a  loan  of  certain  Cambridge  corals.  Of  that 
request  I  have  no  remembrance ;  and,  considering  the  occasion 

*  My  comment  (contfticing  a  ktMr  from  Prof.  M'Coy)  was  published 
in  the  '  AnoaU  '  for  Apnl  1354.     The  Replies  of  Professor  Edwards  and 
Mr.  Bonerbsnk  were  published  in  the  '  Anaala '  for  May  and  June  1864. 
13* 
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when  it  was  made^  I  may  surely  be  excused  for  a  little  lack  of 
memory. 

All  the  statements  of  my  former  communication  (of  April 
last)  stand  good  and  are  unshaken.  MM.  Edwards  and  Haime 
visited  Cambridge  (about  the  end  of  the  year  1849)  and  made 
arrangements  with  Professor  M'Coy  for  procuring  figures  of  cer- 
tain Oolitic  corals,  with  a  view  to  their  publication  in  the  essay 
on  "British  Oolitic  Corals/'  which  appeared  in  1851.  Theae 
arrangements  were  given  up,  without  any  further  communi- 
cation from  them  on  the  subject,  either  to  Professor  M'Coy  or 
myself.  Some  time  afterwards  (early  in  1860)  an  application  was 
made  by  Mr.  Bowerbank  (in  behalf  of  the  Pateontographical 
Society)  for  a  loan  of  certain  Oolitic  corals  in  the  Cambridge 
Museum,  in  order  that  they  might  be  figured  at  Paris.  This 
request  could  not  be  complied  with,  for  reasons  given  in  my 
"  Reply,''  &c.,  which  was  published  in  the  *  Annsds '  of  April 
last.  I  can  state  most  positively  that  Mr.  Bowerbank's  appli- 
cation (made  by  letter)  did  not  incltide  so  much  as  one  Palaeo^ic 
species :  but  along  with  it  was  a  formal  list  (at  this  moment  •pre-' 
served  among  the  papers  of  the  Woodwardian  Museum)  of  the 
specimens  wanted — all  of  which  were  Oolitic. 

When,  therefore,  my  friend  Mr.  Bowerbank  laughs  at  my  lack 
of  memory  while  I  was  in  the  pains  of  a  parturient  speech ;  I  can, 
with  like  good  humour,  retort  upon  him  with  interest,  and  con- 
vict him  also  of  an  occasional  fit  of  obliviousness.  For  in  a  letter 
I  have  before  me,  he  asserts  that,  on  behalf  of  the  Palseonto- 
graphical  Society,  "he  never  wrote  to  me  but  once,  and  that 
once  was  regarding  the  Palaeozoic  fossils."  Now,  if  he  ever  wrotd 
about  the  Palaeozoic  fossils  he  must  (at  the  least)  have  writteti 
twice ;  for  he  once  assuredly  wrote,  very  specifically  and  formally, 
about  the  Oolitic  fossils  and  about  them  only. 

In  his  Reply  he  gives  a  list  of  those  to  whom  he  did  write  on 
the  subject  of  Palaeozoic  fossils,  to  be  published  by  the  Palseon- 
tographical  Society  in  1852.  And  he  appears  to  have  no  doubt 
that  he  also  wrote  to  me  on  the  same  subject.  I  aflSrm,  on  the 
contrary,  that  I  never  received  from  him  any  letter  on  this  sub- 
ject. And  (if  I  mistake  not),  I  can,  out  of  his  own  letters,  give 
him  a  convincing  reason  why  he  did  not  write  to  rae.  For  he 
tells  me  (in  a  letter  I  have  before  me),  that  my  verbal  reply  at 
Ipswich  (in  1850)  was  considered  by  him  "as  equivalent  to  a 
refusal;"  and  that  the  subject  could  not  be  introduced  to  me 
afterwards  "  without  the  appearance  of  importunity."  Havitig 
in  1850  been  refused  the  loan  of  the  Oolitic  corals,  he  quite 
naturally  abstained,  on  the  year  following,  from  making  any  ap- 
plication to  me  for  the  Camoridge  Palaeozoic?  corals. 

I  should  be  indeed  foolish  were  I  to  boast  of  a  memory  which 
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has  often  failed  me,  or  done  me  but  a  slippery  service.  But  in 
what  I  have  stated  above,  I  do  not  lean  upon  my  memory.  On 
the  contrary,  I  rest  only  upon  documents  which  admit  of  no 
contradiction. 

Not  to  dwell  any  longer  upon  blunders  and  slips  of  memory, 
I  a^ain  .affirm,  as  I  did  in  my  communication  of  April  last,  that 
bad  MMi  Edwards  and  Haime,  in  their  great  essay  on  British 
Oolitic  Corab  (published  in  1851),  charged  the  University  of 
Cambridge  with  unwonted  illiberality,  because  the  Oolitic  corals 
of  our  Museum  had  not  been  sent  to  Paris,  their  charge  would, 
in  letter yhwQ  been  true;  although  (aft^  what  took  place  during 
their  visit  to  Cambridge)  it  would,  I  think,  in  spirit  have  been 
both  uncourteous  and  unjust.  But  they  let  that  occasion  slip ; 
and  when  their  charge  at  length  appeared  (in  1852),  in  their 
essay  on  the  British  Palseozoic  Corals,  it  came  in  such  a  form 
as  not  merely  to  be  wanting  in  courtesy,  but  to  be  incompatible 
with  common  historical  truth :  for,  most  assuredly,  no  application 
had  been  made  to  Cambridge  for  a  loan  of  a  single  Palseozoic 
coral. 


XXII. — Notice  of  a  new  species  of  Caulerpa. 
By  R.  K,  Greville,  LL.D.  &c.* 

[With  a  Plate.] 

Th»  Alga  which  forms  the  subject  of  the  present  noti(5e  was 
communicated  to  me  for  determination  along  with  several  others, 
by  my  friend  Professor  Balfour ;  and  was  collected  in  Bass's 
Str^iit^  Australia,  by  Mr.  James  E.  Cox. 

Singularly  variable  in  external  conformation  as  are  the  species 
gf  thia  fine  and  most  natural  genus,  presenting  no  fewer  than 
six  or  seven  well-defined  groups,  it  will  be  at  once  perceived  that 
the  present  one  differs  entirely  from  them  all.  In  general  habit 
it  stands  alone ;  and  upon  a  closer  view  may  be  said  to  unite 
those  which  possess  a  dendroid  character  with  others  which  have 
a  W)re  simple,  plane,  and  pinnate  or  pinnatifid  frond. 

The  prostrate  stem  is  robust,  branched,  12  inches  or  more, 
probably,  in  le^th,  rough  with  linear  simple  or  forked  pro- 
cesses (abortive  ramuli),  and  altogether  strongly  resembling  the 
creeping  stem  of  a  Lycopodium.  The  fronds  are  erect,  arising 
^gly,.  or  often  two  together,  4  to  7  inches  high,  of  an  ovate- 
oblong  outline,  and  bushy  like  some  species  of  Bryopsis.  The 
numerous  ramuli  are  given  ofl"  on  all  sides,  an  inch  or  more 

*  Read  before  the  Botanical  Society  of  Edinburgh,  July  13,  1854. 
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loDg^  spreadiiig)  pQeti]wto*piBnate,  comptesfied;.  the  piantt^'f^ry 
nsntraw,  linear  and  acate.  When^magnified,  the  apices  oi  tlM 
pmneB  ate  found  to  be  frequenify  minutefy  forked  i&  a  di\^eriea<)j 
maimer,  like  some  Oindmia.  The  lo^er'p^rt  of  the  staft  of  ea<ifc 
frond  is  naked  for  about  half  an  inch,  and  covered  yitjh  lineaf 
sca)es  or  processes,  like  those  of  the  creeping  stem,   , 

I  propose  the  following  name  and;  cl^aracter.  for  tKis  very 
beautiful  Alga ;  —  . 


I •  '   ■•  , " '  'I 


Caulerpa  superba,  frondibus  ovato-oblongis,  i^ttimiUs  iktimett)^!^ 
pectinato-pinnatis  nlndiqde  obsitis. 

EXPLANATION  Of  PLATE  ^X.  -    in 

Fig.  1 .  A  frond  of  CaulerpQ  superha,  natural  size.  . 

tig.  2.  A  po^on  of  a  pinna. 

Tig,  S.  Apiced  of  ditt6,  magriified.  -   .    . 

Geodephaga  Britanmca.     By  J.  F.  Daw^oW.'    ^'''  "^'' 
•      '  London  :  X  Tan  rooi^t,  mi,     '  ^ '^*  "'  * 

Ta  .iBveatigiute.'a  meyr  coantrryand  ^o  6xvw  cQaiohuioDS'iTMn  -fiustB 
and  objects;  cofEus^ning  'theoMv^^^  of'  whidb  (as^batxasted  with  "VtHiX 
"we  orfiinarily  eKf^ftrienoe)  th^te  can  be  ncquestioD;  howBver  interKtt- 
ixig  and  im|)ortailt  may  be  the  results  amted  at,  il^  a  oompa^tiveiy 
6|i8y  'tndef caking  ^  but,  ta  searoh-  fbi*  ^formatibn  ■  alen^  ^e  bcacten 
highways  of  adence,  to  aspire  ^o  advance  knowledge  in  padis  i»hich 
.hai^  been  ex^ored  by  others^  a&d  to  gaiii  .adoGlioiiar  points '.of  li^t 
by  destroying  the  eri^or  ^iek  has  been  permitted  ^radhidiy.  to'eooq- 
iBvdate,  is  a  •  Jaborioiis  taiik  whicb  no*  one  csnol  jMtcepti  wkihoak  beeoiiiing 
a  pub^c  bene&otor -in>  his  |iaartiotdar  liaei-  And  hfenoe  hfis'  thiit  ive 
hiQ^  the  appearadoey  anore:  espeeially^'ref'  tbose  wnrka  the/ professed 
wsBi  of  ^hich  hA  :ta  'Sinfijlikliiy  <ratti^  than  t^  disooirer,4^MDeving  tfaiit 
the  greatest  beon  irhicii  can  jbe'-eoarferired'  opoo: .aayi giVf n* <subJ6ctuiB 
to  separate,  the  true  from  tbe>  falser  and  so  io  pave 'the  iHiyito.<)he 
advaiiee  of -the  for^ier^  land^  asva'neoessary  utmse^uenoey  tl|e  anaifai- 
lation  of  the  latter^.  Saieh  has  been  the  primary' object  pf  tiie^aiadiDr 
,of  the  publication  noiw beforeus^  aq^  therefoiie,  iWkaCever may  lieits 
intrinsic  meriis^  we*  must  piead  guilty  to  a  certain  ^jaridrtprejudide 
in  its  favour.   *  .    -  '»     -        >  •    *         \^v 

.  But,  if  we  turn  to  the  pages  of  tfaoa  MbnograpU|  and  compaiie.tlie 
results  arrived  at  'witii'theseof'the  staliidatd>«t»fkS'Tvfaioh  havegotle 
before  ity  we  shall  perceive  that  it  has  'not^■beeil•takal  in  hand  imtL- 
tanly ;  but  that  it  is  the^^ruit  of  much 'close  observatientaiid'praotieal 
research,  and  that  it  may  in  fiiet  be  looked  tfpoii''a8'^he  most' ' sat- 
cessM  attempt  whidi  Jiaa  been  hitherto  ittadetoideaar^'^lw^idiffi- 
cnlties  of  nnmendature,  and  the!  isonfbsiaarvdfaidi 'hail' aEBsen^as .regards 
the^species  tl^emselves,  in'  so  large^a  deotion^of  ;dto  Britisly(DQieii|itera. 


/ ifiaiangii|)pU«d.lii»Betf ^forixiiuiy }i«aff^ ptati almost  eacdtttiively,  to 
tJnb  ittady  :of  ont  "nMye  Qeodepka^d^  it  jawA  fim^riHn^  that  Mrj 
Oflji99W' #h^uWi  '<bi^te  fojandihimseU^:eompdled>  not  :oaIv  ta  create 
x)f9^j  p\i^gif»  i^  the  fs&^T^  <}las8iJi«&tioA  (fw^AS  to  esahoglj,  as  far  a& 
ftQepqd  des^^j)]^  ^  more  recqnt<yiews  .of  the  coQ4;i«eAtal  entomo^ 
Ibgists),  but  al^p  to  .sweep  ..ftwaj  a  vast;  number  of  "  species  *'  (sq 
called)  w^ich  had  been  jnroposed  at  a  time  when  differences  were  less 
philbsdphica'lly  inquired  into  than  now,  and  when  almost  every  mo-* 
dification  which  savoured  in  any  degree  of  permanency  was  at  once 

Regarding  the  arrangement  ,^i  fprth»  it  appear;9  ito  be  that  wbjich 
is  now  universally  acknowledged  throughout  Europe,  and  which  was 
first  adopted  in  this  idiB^tiy  bf  MrrV«8twO€(4-rfrora  whose  inva- 
luable '  Introduction  to  the  Modem  Classification  of  Incepts '  th^ 
characters  have  been  mainly  borrowed.  Mr.  Dawson  has  iiowreVer 
transposed  the  third  and  fourth  subjGeiffnilies  of  Mr^  ^edtwood  (i^ 
accordance  with  the  system  at  present  received),  by  which  means  the 
Treeki  (of  the  Harpaltdes}  are  brought  into  direct  contact  with  the 
BemhidiadeSy — a^steo  which  is  certainly  desirable,,  on  account  of  the 
gradual  manner  lb  ^raiih  these 'groups  mterge'lnto  ettch  other  both  in 
structure  an^,):^%b)tia^.    '    r   ,  > 

The  genera  also  h^^e  bejeiSpi  tfea^e^  apcordipg  tq  the  law  which  the 
implicit  followers  of  Enchson  invariably  endorse ;  by  which  means  a 
jiftn^  rMnray^  o£ >  nainiesi) vnhdsh  'hate  <  been  <  long  familiar  •  to  the  <'carr  df 
tBtkiafa  fiiaiisDatiEta<  bavei  beeil  «dtii^iy  esmoelled.  Thus,  fbr  iustanoe, 
-^SasxAnchomeniiKte  made;  to f embrace  .P4atyKu9^  AwiiwmejM^  proper 
fbd  .4mn«oti;i  F^erQ«i}0/in4"iBtihides  FcedhSi  Abaa,  Ftero9lidm» 
(^pi^€Tii^aipeM4\jMBlo9ihi\SteTOpu9\i\  QmaseaB^  Argut4^r  And  Platyj' 
Sexi$9  ^  I  end  'the ..  Bembidia  are '  ^eompoBed  -  out*  of  *  CiHenum;  TachyB, 
iOeff8^y\PiiilaothMsi^iJP\Bh^aA»a^  ^Natapkmy  Le^i  Lopkai  Bemhtdiuni 
pi)oper»»ld  fT^iBp^jtiMr^^s  fciiriDcir^  n^ 

;2(tiT]beoe  CBnb&'ttQ  donfaiwimteireniihBA  4iie  -msfor  part-  of*  these 

jwrudgamBtionB  haviSiilftecoiBiei  \jl  itiieadyaoded:  state  of  the  j^ieace, 

lahsolQte^y<i6cesMn7,--^dai0  iiiimQf6u9'Bpeci6s<wliick>haT«'been  brought 

Jta«  light  ;siiikeft  the-dayttbf  ^oneUi,  Megarle;  ^icgier^-aDdlieacrh  having 

vna'^Ti i/auppHod/  conneqting  liokB.  heiiween  igrotips  '  ontod -apparently 

dutoladedi/ifur  ta.reiu^r  it  •imJ3oasihki  that:  tihe' latter  siibuld'^'be  any 

•Idii0eK  ojlh^k'    IT^tcwt  may^^piestio&^wiMthei)  Mfj  Dkwson  has:  not 

loalmdotln^epiiiicipleisomet^hat  toofnr^  ahd/- whilst  endeavoorongtb 

^iBf^lifif^twbetbeft he.har-nDtjrBJeetedinore  'thaflhiiespeoiaUy  i^  wloaal 

afiibitpB^idsialtogetherideBirAhk. '  In  the  detfailsrof  tdwir-^ixreft  organs  tiue 

whole  01  the  Carahid(B  display  so  great  a  similarity  inter  »e,*  or  rather 

sshadeHifBintbfeaebrotbenlJ]^  sneh lmperce(ptihle  igsadations'bettreen 

'jlh^DextirelnQS/rthat'  thd  >#fiiMl«i«y'ii^hkh  various;  ckisters  of  theol  pos- 

8089  boffl^sumo/tandQ^cationsHoft  form  whieb  ^att^inr.liheir-  maxinram 

Imt1|];sitiiriiie6ewsite^a»Bdrefi&^'^  radiation,  -miffitiofteintiiiwB  bC'  regarded 

-aHf^andw,  )if lw«r> wmi^fk  tott  iolie  ti^b  ahogethta-  ifkf)  Jtli»  taatural  'eei- 

fticlii^linifiseBiihto'wIiiidir  tlte^nmnearoiiel  sfwcics/^boweyer^raduaify) 

^A<if<liiiqBes*k»tflMyrdiirtnibate)itiiiena»htts.. .  It iff/pasaible  indeed. thai, 

Bio<M|0'to(^^ift0dg^«ii«alices>iaiid  ne^idisoewries  tafae  pihieej  wf^  shall 
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so  far  tinite  many  of  the  consecative  nuclei  which' are  Ttoi&ccmsidered 
well  defined^  that  we  shall  he  driven  at  last  iitfver  to  accept  thrLih- 
n^n  genera  only,  ot  else  the  whole  host  of  subsidiary  ones  (albeit 
perhaps  in  a  secondary  sense)  which  are,  one  by  one,  behig'expiiiiged. 
And,  since  under  the  former  contingency  the  deterinmation  of  spe- 
cies would  become  practically  well  nigh  impossible,  it  is  far  from 
tinhkely  that  we  shall  eventually  hail  the  latter  as  after  aH  (at  any 
rate  to  a  eertain  extent)  the  more  convenient  of  the  two;  The -natu- 
ralist who  looks  upon  hiipsh  lines  of  demai*e«tion  as  o^on^  generic 
would  perhaps  be  doomed  to  disappointnient,  were  he  able  to  glaoce 
into  the  future  some  hundred  years  henc^  and  survey  the  inttumerable 
links  (unthought  of  now)  which  science  will  in  all  probability  have 
then  revealed.  Every  year  indeed' is  proving  moT«  and  more  ^t  in 
nature  such  do  not  in  reality  exist ;  and  if  this  should  bb  the  ca^,-  it 
is  dear  that  our  definition  of  genem  must,  sooner  or^  later,  be  alto- 
gether remodelled  ;  and  that  (if  they  iare  to  be  accepted  at  ftll,^-^and 
it  is  difficult  to  conceive,  under  our  present  system  of  nonftenclature, 
how  we  are  to  do  without  them)  we  shall  have  to  content  ourselves 
eventually  in  regarding  them  as  the  emanations  (wi?thin  given  areas) 
fVom  centres  of  radiation,  rather  than  as  untfomi  and  Violated  tyf^. 
In  his  elimination  of  "  species,'*  Mr.  Dawson  has  certainly  ilmie  a 
public  service ;  for  it  has  long'  been  et^idfent  to  the -working  coleopte- 
rists  of  this  country,  that  a  very  extensive  weeding  was  indispdnsabie 
before  even  an  approximate  idea  of  our  Gteo^d^hagous  fkuna  could 
be  arrived  at.  As  a  proof  of  the  wholesale  destruction  whi^' he  has 
committed,  it  will  be  enough  to  mention  that,  whilst  in  Mr.  Ste- 
phen's list  the  sectioB  which  he  has  monographed  nximb6Ted449 
species  (supposed  to  be  truly  indigenous^,  he  has  catalogued  but  290 ! 
And  yet,  in  spite  of  this  extraordinary  falling-off,  many  bond  fide 
novelties  are  introduced  with  w^eh  Mr.  Stephens  Was  not  ac- 
quainted,— and  which  are,  in  fact,  for  th^  first  time  rfefcorded  as  Bri- 
tish.    Such,  for  instance^  are  Harpatus  snlpkuripes;  GfWm."  (disoo- 

'  vered  by  Mr.  Jacques  near  Bristol) ;  ff,  melaneholienS;  Dq.  (aap- 
tured  by  Mr.  Wollaston  on  the  sandy  coasts  of  Swansea  and  Tenby, 
in  South' Wales)  ;  Stenoldphus  elepansy^  D^.  (detected  by  t^e  Biev. 
Hamlet  Clark  in  the  Isle  of  Sheppey)  ;  Bembidium  fiuviatile,  Dej. 
(taken  by  Mr.  Hadfield  on  the  bank^  of  the  Trent,  near  Newark)  ; 
B,  StomoideSy   Dej.  (found  by  Mr.  Bdd  along  the  margins  of  a 

•  stream  between  Lanercost  Abbey  and  Naworth  Castle,  in  Cumber- 
knd)  ;  and  B,  cailosum,  Kust.  (discovered  by  Mr.  Steuart  on  Woking 
Common). 

In  addition  to  these  well-known  European  insects  (which  he  is  the 
first  to  admit  into  our  fauna),  Mr.  Dawson  has  described  -five  as  alto- 
gether new  to  science :  namely,  DyschiHtts  impunctipennis  (a  large 
and  distinct  species  discovered  by  himself  on  the  SmallnKAith  sands, 
near  Weymouth)  ;  D.  jejuntts  (due  to  the  researches  of  Mr.  Bo4d  'of 
Newcastle,  who  detected  it  on  the  banks  of  the  river  Irthing  in  Oom- 
berland)  ;  Harpalns  WoUnstoni  (found  by  Mr.  Wollaston  at  Sliipton 
Ley,  in  Devonshire, — but  which  appears  to  be  ^i^ty  nearly  akinto^  if 
nfot  actually  identical  with,  the  H,  litigiosus,  Dej.)  ;  mid  Stenolopkus 


BibUagraphical  Notices,  201 

.  dtrelidus  (allied  to  .the  S.  bruntdpes  of  Sturm,  and  captured  by  Mr. 
F.i Smith  in  the  vicinity  of  London). 

■  Perhaps  the  main  defect  in  Mr*  Dawson's  volume  may  be  said  to 
.be.  the  paucity  of  the  habitata  which  he  records^ — a  circumstance  the 
iK^ore  to  be  regretted  from  the  facility  with  which  an  extensive  series 
of  localities  might  have  been  made  known ;  whilst  it  is  a  universally 
admitted  fact,  that  nothing  tends  so  much  to  increase  the  general  in- 
terest in  a  subject  like  that  whicii  he  has  so  skilfully  handled,  as  a 
copious  and  wellrselected  list  of  the  various  districts  in  which  the 
several  insects  have  been  ascertained  to  occur.  It  is  by  this  means 
indeed  alone  that  we  can  obtain  a  correct  estimate  of  their  topogra- 
phical distribution,  and  so  be  enabled  to  compare  the  productiveness 
of  distant. portions  of  the  British  Isles ;  whilst  the  pleasure  which  it 
naturally  afibrds  to  labourers  in  the  same  fields  to  see  the  firuit  of 
their  investigations  brought  together  for  the  general  good>  would 
amply  ropay  the  small .  additional  trouble  which  such  an  arrange- 
ment would  have  involved. 

These  however^  desirable  though  they  may  be,  are  subsidiary 
points^  The  general  accuracy  of  Mr.  Dawson's  monograph,  and  the 
ainaunt  of  judgment  which  he  has  shown  in  grasping  his  specific  dif- 
ferences, wiU  sufficiently  attest  its  merit ;  and  we  can  only  add  that, 
if  his  example  should  induce  others  to  clear  up  the  intricacies  of 
equally  difficult  departments  with  as  much  success,  our  coleopterous 
fauna  will  not  be  long  in  assuming  a  more  definite  shape  than  it  has 
hitherto  done. 

The  Medals  of  Creation,  fyc.    By  (the  late)  G.  A.  Mantbll,  F.R.S. 
2  vols,  small  8vo.    Second  Edition.    London :  Bohn. 

li  is  with  somewhat  melancholy  pleasure  that  we  notice  these 
volumes,  a&  they  remind  us  of  one,  now  passed  away,  who  both  by 

•  hi9  writings  and  lectures  certainly  assisted  in  rendering  the  science  of 
geology  popular  among  the  many,  and  whose  poetic  temperament 
enlivened  the  society  of  private  friendship.  Previous  to  the  appear- 
ance of  this  work,  Parkinson's  '  Introduction  to  the  Study  of  Organic 
Remains'  was,  we  believe,  the  only  one  especially  devoted  to  the 
subject;  and  that  simply  professed  to  give  a  mere  outline  of  the 

<  principal  generic  forms,  then  known,  which  were  found  in  a  fossil 
state <  With  the  advanced  state  of  science  a  more  compendious  work 
was  required — avoiding  at  the  same  time  mere  technicalities  and  dry 
details,  and  yet  giving  the  facts  connected  with  a  general  view  of 
fossil  botany  and  zoology  in  such  clear  and  readable  manner^  as  to 
reader  the  work  a  popular  introduction  to  the  study  of  palseontology. 
To  a  considerable  extent,  this  attempt  has  been  successful ;  and  we 
should  leel  the  more  grateful  for  the  success,  when  it  is  considered 

I  that- the  work  was  the  production  of  leisure  hours  extracted  amidst 
the  •onerous  duties  of  a  laborious  profession. 
<  Regardless  of  the  censure  too  frequently  attached  to  the  medical 

'  man  who  studies  Nature,  although  best  qualified  to  interrogate  her.  Dr. 
Mantell  fearlessly  followed  the  pursuit,  and  not  only  derived  thence  a 
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and'  desigU'  in  >Ae  ama^iii  i^liyBiciil  ivetoAntHBUti/of  ^oUr  ^bfonlilm 
history  of  wdaieh  is  fiatugfati  witli*  ad  imii4t  fntcarestriiiid  >ve|dlQteiviAtih:#ft 

tha  fimt  :fidilioa  oi  itb^  .'<  Meddt^^'  iduofaj^jbt  botrtoo m\i(Ak^ioii»yyf 
mftfamriiiByABttated  the  iiiq!iiffer>«iid>  stud^t )  iM»l'jiiiittjr4k<|i@na%i»iii^ 
eii|ojed.  'the  Imag  .repifeseDttlane^i  Httle  itbeuji^t/until  iHgadiiSigj^Ms^ 
work  tfaatlbere  iras*  w-ieaibn  to  beilmrBt  cfeom  tbeiwotnifeodilat^id 
e}[Btes.8li^iNr'.b]x4cflii,lobai£iffiiolliwj'f  n  o  -i.'mii  .^'*  .-•.i     ^  <^ ;.-'  l  hm: 

So.gceai  hari'b'ten^'lhfi:  adTuice)andi  lo  m»iKteiNiiiS  ti»eLaiibiyi8lx)iiSii)^ 
palsBODtolqgntd  8cdeDce>(il  laie  yeaifs^thall^nei^- J&ditioA  im.rft^isito 
£or  tbe  student  ;itbe'  p]aQ8fotoaBibM'befiitTentiiicijj'«vi»t^«iidi9ii^ 
iBnged^  and  the  first  Tolutte  muhoaieaiikvpnn^d  at^hd^period'  of  <&# 
bifed  autbtmr-adtcftaae.  >Eoitiitoabely  fix  thepabficv^iiiid  OfttlMtnljirfftnr  ihi 
publidwr^  the  seocmd.Tidaine jbas  ^bten  ba^e^  feom  jindev.  the  itiaa^ 
of  the  >abl&Sei!retabr^;j>£ths  Gfiolo^cxlcSOGkty^iMv^  T.«,{Uipf^\Jtofliit 
todt^hifih^  contasnuigja^  itidbescthdibigbcffibiJiinfihiMt-.ofiilbfealaimitl 
kingdoili^  required  niMfib/Oarfe  Huthe^doUftlingiaDdtwrf^itigooMblre? 
omxi  we  ar^  g^ad-^to  find  itiiait^dhe  adiloi{UaaiaT9M«d^b6:inserfi%ii| 
of 'passagiBS'  tloat  an^bik'  bei.liitriibut^d'fditheD  tiftie^itiiimtQr[*iQpr{r)M( 
the  kte«  airtibor'r  fbr>ijb>ia*k*ieillabl6titiat  (the  ^^oauUigjS'  i6f  Miieiiiti&} 
men,  vbnuisomednes^efiigaged  «^qn[  ihei8«inie'.bene^i^bduidTb0^x)e«iT 
tinned m|ierpetiiaibiasping8iii'  I-         :•>  -'i.-.i  v-  :^  '•  'i-  ""o  -  r-J'  i^ur/ 

The  volumes  contain  more  than  900  pages  «nd,arevprafosely  i&w^ 
tvaked ;  tUid  tbi^  -subjeets  lare  aoDniigediin«<)onBOC3«Aiyet-oi^err- « '^eiti^rk 
k  dirided  into  .fovff-. porta :  4he  iarst  pait^oooi)flinft  tI;Kl  naititeiand'  arr 
rangement  of  the  British  strata,!  Tvilb  ffcooiidrkcton  tbe.oonlattiedfo'Se 
iibr  and  theirmodfl^if laicnh'enee'aBire^ds-pietri^u^tion^fiilieifi^ 
&o«,  ^nth  binits:  for  collec^ng^  aiiui  prose ndng' diiferent^  fbatsiL^  moftt 
eflpedaUy'theyertdbratefamis. :  Thfi.aaceiid:pairt  ift^devotedtotiosaik 
botinijr,  and  .is  considehibly;  adai^diand-imiKQ^iFed^  gtring!  a  ig^butek 
hkrtprj  x)f 'the>BtnictjBtm:ekd:iiffitiities  ^f.  iJie  (floiio^ri^ed  i«9natta;D£ 
the  vegetable  kingdom,  as  well  as  interesting  deductions  respcactttm 
the  successive  floras.  The  third  part  comprises  fossil  zoology,  and 
occjwpiea  tbirteaa  ^€h,a|^r«>.t^eating..s^l9ce^iv^ly.of  ,th^/?o^p^ 
Echinodermi^ftj),  JForan^pi^ra,,  Xestaoea,,^C^ph^ap94^  .  Articulata, 
Fishes,  Reptiles,  Birds^  and  Mammalia.  The  geological  distribution 
of 'ea(2lb  group  is  {giiren^  as  wetttus  ^e^m»pal'diiti)^>k]k^ll(fe^ffbm 
wbence'thdrYemailisha^'beeti'ObtdM^.i    '•      niv.-^.     <;  t--  -  :jjt? 

At  p.  217  of  the 'first  voKitne  #e  fifid>th«  B]yoeO*'ai<raiiged^ttiide^ 
the  Zoophytes^'  ^^d^trlitry  t^  the' iprebea<l|'i^oei^d^i[ypiilion>  that-  tb^ 
ought  ta  be  eiysi^' mmr-th^  Mollu^a;  althMigh' itik  Mt^y^ located  alf 
p;  265  that' they  Are  of  ^  mut;ti  higher  ^rd!dr*of  oirganiaati^itMn^M 
Anthcmoa.  By  some  itiad^r«eb«e  at  p  J  4d0<>th«  jgeati«  SpHtsemKi^ 
i#  artianged  with  the*unival'?e  Mollt»^  inkead'o^lutioiig'  tb^  !Bii^h(^ 
and  near  the  Chamidae,'  to  which*  tfa«  r^cetit  yes««rdh«9iof^Mj^.  W^odc' 
wand  hciv«  pro>rM:it^  aflSnkv. '  In  <^e -s^ond 't^lumts '^fr^An''itto 
Gephale^^a  «o  Ki«iti^«[lifi;>4W  editdr  iias^»iit^«^0ve¥y  ^deat^i^tv 
]Si§Ad^r>thiK  pottA^H  ^^adyie^  a8't)«s6ilbi«^by  idtitig  i^he^llit^s^'iiii^ 
iMi^fkl  tedhttB  akb'  freely^iitiserted  mmi^^vmMk^gd(ii9ei&tmcB» 
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di^milU;^  tl^e  ttfubjeiJti^of  foDt^pnnts  >jf9  eopnnnljr  irested>  mid  ^vidi: 
i^ili^d'1;d^tii»e^oii6n)l«ri^  respecting  l^e  ^ligrn'of  thescHcmned  OraL^ 
in^oididbidtM^tlie  edilcir  bAft^'judidoosly  sv^iided' refenixig  t]!M^  posu^ 
tit«l]/(^ta%Utte;  '^I&the section  treatiiilgiofChd  Batrdchiait  the  fbHow^' 
ki^1iili6fi0stiiiig  piffagtaph  (pv  748)^e8)iectiBg'tbe  geolo^ieal  itistribution' 
«f'6e?taib<igenie#ai  allied -to  ithe  fSerenniimandiiata  r^^^'The  Labjrinh 
fiiodoiit'i«)^es  hav^  beea  twgaikkd  as  ob«»cteriBtic  of  tbe  Permian 
and  Triassic  epochs,  their  remaina  beiog  Ibimd  in.iGeniiaiiy  and  En*^ 
^fi[d>  itt-  r6^aj^  <^flt  age;  <  The'  comineiiaeiiieiit :  of  tbm  eiistenoer  of 
3liiif^il3r>c^  8aur6id-batraelitaiis,-]ioiwevef^  ib^of  gvest  anildquily,  iraioe 
tli«if  it«lfi»'  fli«o>  oeear  in' tbe  A)riiiatioas  of  thq  Oatrbonifenms  epiM^ 
1^^  'Arbk^po^auhiii  a  blUiniohian  but^iiigihillyremovied  froia  the  iansd 
liabyviiithodOiyt  ty^^^haslefl'  ite  -vvteUKdMSiacfceriaed  rtoiabis  in  thd 
6biilH)f  G«tifti»3n;  'tbe^JW^i&a^niMa^Kai'ia'ikhiit  of  .Sootland ;  i  and  Che 
aiKad<2)Mef^^(^(>ji^  m^iie <:^?omSeoti«i  coal-field/  TMslast-nken*^ 
tiionedf>gi^4t'<c«rbbnill9rbitS'!&rimatioii  bad;  bov«ver,'  afibrded  foasil 
ei1d^ce^)f 'thetexibteneei  of  the- .true  iLsb3/nHnitfaodioiit9>m  the  ooab« 
p^ydod^rfoiils^ci^craiHalJ  boiitts^  imlbedid^  in;  a  masB' of  Pietov  coai^ 
)«t6}yi«enttoiEtiglaiid  bj>Mr^  J;  Wi'Baw4on>.<and  the:  sitgcot  of  v 
pii}^r^ibjr  Pr(^'0treiii,  r^di  before  (theiChtdogicaltSooieJtTy  were  de^ 
iflKttstP4ted  jbj^  -thalKdisCiB^ttished  ipailieontMdofist  to  luufB  elaae  alfinidv 
with  the  corresponding  parts  of  the  skull  of 'tbeiTitesiegeaeni^Japi^ 

^MUtT^atld'iitftfifa^'iw;'' -"'M.  '"  "  ■"•  '.:      . »'  ■''<•  '  •    "•    f 

>)  i<I)heiFdurth)  Wart^ecMaina  ^eneraiinsmnxetioiis  for  ^tbe  ^olleetioft'Of 
rofek^^and'fbMila^  iandiito<)6s  '«f  e^emrsbiis/  kidlbistvatioxi  of  tbie  mode 

of4h^>eftti|$lU«ag  g^ologi<jal^i[ob«enevnen^^^       .i^r  <  ;|    ;i.    , 

,nIi^):ii»ciiimBiandiiifgi  tbesei  T«ilQTn«B  'to  tfaej  general' 'Rader,'  nve  i^l 
assuved  that?  tbe»  editor-hiusi  i^ofsiitin^  laboiQred  im  'reiideidtagi  bis  pov^ 
tid&4)f  Ibe^illitork 'ai»:  ctympfete'-a^eoni^ 

lUogtealihMtovv  4^'thei<orgaiBc(heing8^ol'wliieb'it»treat8»  and  in 
Adstftmg'it  to'tbe<rei)Qireil]ieiit8 -of  th^^gtolognaaLatudent'of  thepiek^ 
i^paiiC«*ticpe».i  "  n^i '.!  ..'!.•_<!;*'  •    ■!.'  '..  !'' V  -,   .- I  '  .i  •  I    •    ■     .'/  ',M 

jdn!rM^/(/ jY^^^)^^l''=FiUcf27:'*'Auc!t6rfe'!R:'€A^PAkY^.'   •      —     * 

aiJKe^ai»i.'g]«dttoiAii0^^^j^  m:«i^  ^  itbiaipatit^f  .the  Tfl}^abU^ 
series  of  plates  commenced.  mMtificj/^earAj^in^. by.  j^beirlim^^  T.  Fv 
S«iWj»eB^PiiiTBeeotecfcfaiidi(tonlin»edriby  seijeral  eminent  botaniats. 
$QrlDi|gil^iin^rTali)iyad)flapAedrmn6«i  tb^  p«ibUi^tio^  .of  ^ascv  2$w 
^^ikbioontaind  l^beiiUiiatri^lldn^^f  f^^t^tyt  :gf 0«9a:of  I)ip9ace8e, •  Stein 
llilaeifQenl^aciQ«Bij&cii,ediJbe4  by.Pn.  Sohniztein  ;^:and.Fase.  26,  coxv* 
i»«ti)^a&<twe»t^fea^ra)of  U«nb^lliftfi«^fpi]|blifibadiby  Bfof.  ^cbolt 
4»Miiviri}ih«ili l^KS^uift^  )it»tr  ^at,  i^bord  (it0uld  «bfi  no  aoiM>umalion;  pf  tber 
^i^k//  .QKHfigffstiB^atiiQa  ]i#>^reff)it0)|libe  ^eatbr  >itio  dndttbat.  it  '^ 
wlJljfribQ/be  wntinuefltft.XbeijiQcerttly  pajWisbed  ♦part  iflifro^a  .the  p»H 
aiicl(pe»mlj#f  pwr/<K)ffespol3dle«t^D^  BbbeutiiGwpaty,  .rf  {Whwe,qtiJi^ 
fiiMi)t;i0n»/fQi]  m)i^:^mttP^rMd^^,]0ir«^  ba4<^bi^>9ppQr^unit7  qf  fonnitig 
aii)fipiii^9ldw!|i49ijbi9iti«jid^^  i(b){i»g}a^^vi'tW(iBa«egla^  t#)  .ad4 
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that  this  Fasciculus  well  detserves  ta  form  a  poison  of  the'  valuable 
work  with  which  it  is  connected.  It  contains  plates  and  descriptiozK^ 
of  fourteen  genera  of  Cruciferse,  two  of  Papaveraceee  and  the  genus 
Caltha,  These  are  illustrated  in  a  rather  more  complete  banner 
than  was  adopted  in  the  earlier  parts  of  the  work. 

Concerning  the  other  two  fasciculi  mentioned  above,  it  is  hardl;]^ 
necessary  to  say  that  they  are  creditable  to  the  eminent  men  whose 
names  are  associated  with  them. 

We  cannot  conclude  without  specially  directing  the  attention  of  crar 
botanical  readers  to  this  work,  as  haying  the  unusual  properties  0!f 
cheapness  combined  with  excellence.  It  is  'quite  essential  to  every 
student  of  European  plants,  and  by  fkr  the  greater  number  of  the 
genera  illustrated  in  it  are  natives  of  Britain. 

The  Microscope  and  its  Application  to  Clinical  Medicine,     By 

LioNEi.  B£AXi£,  M.B.    8vo.  pp.  282. 

The  Microscope ;  its  History ,  Construction,  and  AppMeafums,     By 
Jabez  Hogg,  M.R.C.S.     8vo.  pp.  434. 

The  former  of  these  works,  as  is  implied  in  its  title,  scaveely  e€me9 
within  our  range  of  subjects.  Inasmuch,  however,  as  it  tteats  of  the 
method  of  using  the  microscope,  the  means  of  examiniagj  and  pre-' 
serving  objects,  &c.,  we  can  recommend  it  as  containing  a  tolerably 
satisfactory  account  of  the  present  state  of  knowledge  upon  these 
subjects.  It  contains  upwards  of  200  woodcuts,  and  will  form  a 
useful  handbook  to  those  members  of  the  medical  profession  who 
have  not  sufficient  time  to  procure  the  information  from  the  original 
sources;  for.  jit  coi^ains  mpthing  .npw^, , We ipap^ , qb^e^v,^  that  in 
regard  to  the  history,  &c.  of  one  or  two  points,  it  is  in  error. 

Mr.  Hogg's  book  is  of  '&  difierent  kind.  It  is  intended  for  a 
popular  work,  and  forms  one  of  the  series  of  the  "  Illustrated  London 
Library."^ 

It  may  be  said  to  consist  of  two  parts :  a  sme^  of  quotations,  in 
brackets,  from  various  authors,  in  x^egard  to  microscopy  and  A^t^ira} 
history,  and  a  number  of  annotations,  with  poetical  abstracts  by  th9 
author,  and  is  illustrated  with  numerous  woodouts.  The  quotations 
embody  a  considerable  amount  of  io&rmation  upon  xiatural  iiistory. 
and  microscopy,  for  there  is  about  as  much  of  one  as  of  the  other ; 
whilst  the  remarks  of  ihe  author  exhibit  complete  ignorftoce  of  jboth 
these  subjects,  as  well  as  &  total  ddficiene y  :of  cias^ical  lore^  Mof  eoirer, . 
the  whole  is  written  in  a  remarkably  loose  and  clumsy  atyle^  we)l 
calculated  to  disgust  an  educated  mind  with  the  use  of  the  microscope 
and  microscopic  observers. 

Thus,  we  are  told,  that  "  the  Mtnotia  is  of  the  Navieulq^  specie^,'' 
That  '^  the  scienti^  name  by  which  the  yeast-plant  i&  knowpi  is 
Fermentum  cefi>isi{s,  or  Torula  cervisiof,*'  That  "the  leathery 
boletus  is  merely  an  eoormoufi  a^regation  of  the  vegetable  mould-: 
plant  or  mueor"  That  "  the  disease  known  as  ring-worm^  in-* 
festing  the  heads  of  children,  is  one  out  of  forty^eight  different 
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speows  of  this  fungu"  One  figure  shows  ''the  zones  of  annual 
gcowtby  tepnieci  the  medullary  rays."  Again*  we  have  an  account 
of  the  ''Bryogoa  Bowerbankia ;"  with  abstracts  from  Quekett's  His- 
torical. Caialoffm.  Also  a  host  of  misspelt  words ;  and  these  not 
occurring  accidentallji  hut  frequently  repeated :  thus,  Astatia,  PlurO' 
sigmay  Vohox  glabata^  Sacdna  ventriculif  &c.  The  author  has 
also  an  insuperable  difficulty  ija  the  distinction  of  the  singular  from 
the  plural.  Thus,  we  have  "  Torulte  diabetica ;"  "  the  Entozoa 
follioidorum  is,"  &c. ;  "  Vibrio  spirilla  or  trembling  anifnalcuUe 
appear^"  &c.  The  words  aninudculce  and  spicultB  are  constantly 
used.  The  author's  knowledge  of  chemistry  is  also  extremely  small, 
for  we  are.  told  .that  the  "  inviduable  agent,  Formic  acid  or  Chloro- 
form, was  first  discovered  in,  and  produced  from,  the  Formic  ant ;" 
and  that  the  ''  contents  of  the  cells  of  the  yeast-plant  resemble  fat  or 
oil,  a  protenic  substance." 

In  short,  the  work  is  evidently  written  by  one  who  has  amused 
himself  with  the  examination  of  mounted  microscopic  objects,  but 
who  can  lay  no  claims  to  the  character  of  a  man  of  science,  and  who 
is  very  ill-calculated  to  write  a  popular  work.  The  book  is  just  that 
which  we  should  have  expected  from  one  of  those  uneducated  men, 
higUy  useM  in  their  way*  who  obtain  their  livelihood  by  preparing  and 
mounting  microscopic  objects ;  but  it  is  a  discreditable  production 
from  the  pen  of  a  member  of  the  learned  profession  to  which  the 
author  belongs.  The  part  of  the  publishers  has  been  well  performed^ 
and  many  of  the  woodcuts  are  very  beautifully  executed* 
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April  6,  1854. — Thomas  Graham,  Esq.,  V.P.,  in  the  Chair. 

"  *' On  a  pecinliar  Arrangement  of  the  Sanguiferous  System  in 
Tis^ebfdtuta  and  certain  other  Brachiopoda."  By  W.  B.  Carpenter, 
M.DC,  F:R.S. 

In  a  memoir  ''  On  the  Minute  Structure  of  SheM,''  read  before  the 
Royal  Society  January  17,  184S,  (and  subsequently  embodied  in  a 
"  Report "  on  the  same  subject,  prepared  at  tiie  request  of  the 
British  Association  for  the  Advancement  of  Science,  and  published 
in  its  Transactions  for  1844,)  I  first  announced  the  fact,  that  the 
'  pUnctations '  which  had  been  previously  noticed  on  the  exterior 
of  many  Brachiopodous  shells,  both  recent  and  fossil,  are  really  the 
orifices  of  tubular  perforations^  which  pass  directly  through  each 
valve,  from  one  of  its  surfaces  to  the  other  (fig.  1). 
'  Having  subsequently  obtained  specimens  of  Terebratula  in  which 
the  k6ft  parts  of  the  animak  had  been  preserved,  in  connection  with 
their  ^hdls,  I  -ascertained  that  these  passage  are  occupied  in  the 
living  state  by  membranous  cseoa,  closed  externally,  but  opening  on 
iSheitiih^ai  cnirfiafde  of  the  shell,  and  filled  with  minute  cells  of  a 
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dti^feotion^  of  some  ^p^ifia  pf  TerebmHila  aod  CMicm&Bi^TirtnBn^ 
tion3  (^.the vZootogiqfil  St^i^tji  vol;  1.)^ ^^^  .lindten  of  aiDusoctiiife 
adhesion  of  the  mantle  to  the  shell  in  these  Bivalves,  it  occurred  to 
me  that  this  adhesion  might  b^  di>^  to  a  continuity  between  the 
mantle  and  these  cscal  tubuli ;  and  I  carefully  sought  for  evidence 
of  such  a  structure.  In  tJhisirrtipTViQV^j'  I  ^ft^'^enlkely  unsuccess- 
ful ;  for  the  mantle,  whti^  stripped Aam  the  llfaefi^  ^reset^^^  no  ap- 
pearance whatev;^ 'of.yLvxng  transmitted  any  such^pToloog^ations 
into  its  subst^jRf^er  on  the  contrary,  it  was  evidently  contitmed^ver 
the  mouth^-^t^  caeca  with  which  it  was  in  apposition;  ab^ll  i6%- 
quently  |ouAd  its  external  surface  (that  in  contact  with  the  A^U) 
covered  Hi  patches  with  cells  exactly  resembling  in  size  and  ai^^^ 
thos^  cozitained  within  the  caeca.  I  was  equally  unsuccessful  imi^im 
attempt  to  trace  any  other  connection  between  these  caeca  an^' tl^/^. 
iBG^  parts  of  the  animal ;  so  that,  although  their  importanccL/in  its 
oeconomy  scarcely  admitted  of  doubt,  the  nature  of  their  ftmCt^bii'^e- 
mained  entirely  unknown.  The  idea  that  they  had  any  connection 
with  the  formation  of  the  shell  i|:8ejjf,.seje9fte4  toM  PQWplrt^Jy  Aeg9H 
tived  by  the  fact,  that  in  a  large  proportion  0(f  the  groop^f  BnAnuw-, 
¥Q9At  no  suqh.perforatiOB^  esList;  isidt'ni&hataBding'  that'tlieir'slt^ls, 
in  every  other  feature  of  minute  structure,  are  exaictly  accdi^aht 
with  that  of  7Vre6rfl{^w/a.— The  fojjegoing  r^^lts,  w^e,qoi](imup^cft^fil' 
to  the  British  Scientific  Association  in  1847,  and  wereen^c^^daiiu 
the  Second  Part  of  my  V  Report '^  published  hi  its  Tua^^c^cma^l^r. 
that  year.     ^        ....'■ 

The  physiological  iropprtance  pf  tbe  characters„of  *p^rfori^ti(«^/f 
or  '  non-perforation  *  has  [become'  continually  moj^^  obyiqu«»  as.  1^ 
principles  on  which,  the  subdivision. of  the  group  of  Bin^hiopQda. 
should  be  founded,  have  been  gradual^  settled  by  jl;h|Qi^e.,whOiti^v^r 
concerned  themselves  with  its  systematic  ^raAgement ;  and  ^i,p^-p 
ticular,  the  universal, presence  pf  the  perforations  in  the  shells  ;of,tbpv 
fd^miij  TerebratuticUef  contrasted  with  their  eqVally  univexsial  abs^iw^ 
in  those  of  the  family  jR^y«,c^9»^^»V^,^unequiyo.callxmwi^it»:r^^ 
tion  to  the  general  conformation  of  the  anin^q^$^pi^  t}:^^^,^^k^^19^^^ 

Haying  b^enr^quest^d  by  ^tr.  Pf^ictsppjtp  wxjkrtfii^^.WBoy^^^.icfc- 
tailed  investigation ,  thai^  ^  t  l^ad,  y/Ct  ma^^  into  the  paiijjUte  ,steuct^ir% 
of  the  shells  of  Bracliiopoda,  tfpr  ftQ  ,sake  of  ^hr,9iYing  ^tlfl,  f^wtt^i 
light  .upon  the  classification  ojf  the/ grqup,jf  applied, W^^^^ 
to  the  solution  of  the  probleip^  and  b4ieying,that^I.l^yi9  piiw^eed^, 
in  ascertaining  the  import  of  t^is  curioiiStfeatu^^in,tii;ei?|rg;aiaif?ftti^^ 
of  Terebratiila  and  its  allies*  1  beg  to  offer  a^  a^pimt  j^f  flay  f^i*< 
suits  to  the  Royal  Society.  .    .  ..,,.,.,,,.., 

The  membrane  which  is  commonly  spoken  pf  as|*  the.,ipcnMitl^'.Apd^ 
which  may  be  stripped  from  the  shell  by  the  use  pf  su^cient  for,q^ 
to  overcome  its  adhesions,  must^  Imaintain^  be.  considered  a^^reaUy. 
it9  inner  layer  only;  for  I  find  that  an  outer  lajer  e?p<st^».s(:^^nti^fL^l^ 
ilicorporated  with  the  shell  as  not  to  be  separable  from  it  without  the 
removal  of  its  calcareous  cproponent  by.  maceration,  in >  4ilqt?&  ^qidt 
Wlieh  thus  detached,  this  outer  layer  is  found  to  be  continuous  with 


Bitpal-<Soi!illt^> 
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a  liniog'tlik'^petfaffiHofaB'lif-tbe  sbell  (fig.  1-6);  nythat 
th«MiLttV^BivinMa>dKjii))'f^,ipn)liHigatkKis  erf  the  nal  extermi 
AirfnMLraf'fiiE  mfanfjejllie' adheiida' ofthe  fatiur  to  the  o*ter 


DbtrBtD  of  the  Wtra-p^les)  si ntu- system  oTtereiratulaiVifh  ita  cscil  proloaga- 
.  .ttoiuiaU  JDi««UiBn>-'A;  t.'Mtrtitndf  vtlve;  a,  iaxitr  btjer  ol mantle,  b,  outer 
/^)t)iri«<>iBttct  tntliidia'dian;  ana  siting  Off  «i>clt^;  p,  wntinuitr  of  th«  nro 
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always  cse'cal,  ntrtffttfaptaBtUii^  tbat  itie^'aTe  soUetimes-ditttSfllMtF 
as  minutely  as  blood-vessels*.  -'  —      ■    - 


Stniu-s^ratfem  of  Terrirmtliltt  eapM-trrprntii  (w 

ihe  tbdU'Witbont  detMUag  ttm.nftnMe},  buagn 

theadheaion  of  the  two  layeraof  tl^e  mautkat  pertain  «|ioU,.leavin£|pi^H^f 

around  them.  '..,,.'. 

On  thb  iaterpntiitiao,  iho  ottls-  which  art  found :  witliin.  tbc'  otpqa^: 
and  in  the  spaces  between  the  contiguous  sur&ces  of  the  two  layers 
of  the  mantle,  are  to  be  regatrled  as  blood-corpta^n,  arid  theyeor- 
rtepond  io  size  ami  appenanca  (sa&rts  Can  be  deteitiiiiwd  byjipe- 
cimens  preserved  in  spirits)  with  did.  btdod-coi^soleBOf  Asoidiatt- 
aMd  LamellibraBchinbe  Molluske.  ,  ,^j 

■1%A  sisuB-Bysteis  from  vJiich  this  collection  oS  csea  -pTOMetla.; 
appears  to  be  AtDgctho-  distdnct  bmn  the;  Tnacvlar  kppucatuB  of  t&e 
(to^joidlcd)  '  maatle;'  (that  ie,  aocordinj  to  my  iateiiHVtation,  (ffiAkR 
inner  layer  of  the  Aiantle)  vfaichhas  bseti  described. iby.PrvfekaoiCi 
O^Fea  1'  but  it  prob^Iy  commtmiicates  wilii  the  'icemman:  ^nust' t^ 
'  the  back  part  of  the  visceral  dhantber/ vhich  ds:  stated  't^'FiofsMoti 
Owen  tb  veoeiTe  the  blood;  iiotix>nl7irom:Ae  palleal  ^mne^of  tfatn 
dorsal  and  ventral  valves,  but  also  from  "other  sinuses  that,  thtrta 
fill, ^n«,  and  stem  to  form;  tlie  tisEeial  or.peritwiaeal  iMvntyrt-'' '>^ 

It  canoot  be  deemed  imia-otable,  tlisn,  that  the  ajgparatua  i(i  qiufcr< 
tJMl  U  brmicMal  in  its  nabarct;  laodit^t  it  ib' designed  to- providd'  foh 
certain  tribes  a  mats  special  mBaiiu:cif:a£ratiBg'<die-bkiad;'thdh:c«] 
affoFdbd  by  ^ttt  distributjon'of  falood  to  the  general  MirfaoeoE.jtiie. 
mtiittte,  which  is' common  to  the^ entire  gronp.  This  vRirof  jll&'l«*. 
spiratory  office  is  confirmed  byan  Qbeervation  .conmuBkabed  tpiin^' 
byiProfe«sor  Quek«tt )  vIe.  that  ywdisooidalVopcEoqla:  ^ioh  cover 
tbe'4sT«nnJ  oriflcea^f  the-cEeoa.'Bnd  whicb,  thou^iLdheareitf'tothe) 
periojftncoHi,  are  not 'struMuraUyeoatiiHiaas.  with- k;  preeent"Sfr-j 
peMances  in  yMmg  shells.,'  whicb  «esm  mdio^tive  of  .litejeKiBtettce'3eC' 

•  Ann.  des.Sei.  Nat.,  3'g^r.,  Zool.,  lom.'jviii.  p.3d7.'   '         !','"''.','  '    ■■"'"^' 

t  See  Mr.  Davidson's    itfoaograph'  o^'th]^   "BVKUh'.^otsU  BrschMpou," 

publiahed  b}i  the  PilBeontog;raphiceil'SodEiy,  v«]. t.'p.  15^  ..''''..>  v.?. 
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a  Crioge  of  cilia  round  eii«h>  designed  to  produce  currents  of  water 
over  the  extremities  of  the  caeca. 

The  reaemhlance  which  these  caecul  prolongations  of  the  sinus- 
system  into  the  shell  of  the  Terebratula  bear  to  the  vascular  pro- 
longations of  the  sinus- system  into  the  test  of  certain  Ascidians,  is 
not  without  its  parallel  in  another  group,  which  (as  pointed  out  by 
Mr.  Hancock,  Ann.  of  Nat.  Hist.  vol.  v.  p.  198)  is  intimately  re- 
lated to  that  of  Brachiopoda, — ^namely,  the  Bryozoa.  The  stony 
walls  of  the  '  cells '  which  invest  the  soft  bodies  of  many  species  of 
Eschara,  Lepralia,  &c.,  are  marked,  like  the  shells  of  Terebratulse, 
with  punctations,  which  are  really  the  orifices  oi  short  passages  ex- 
tending into  them  from  their  internal  cavity,  as  sections  of  these 
structures  demonstrate.  These  passages  I  have  found  to  be  occupied 
by  prolongations  of  the  visceral  sac,  which  is  the  only  representative 
of  a  circulating  system  among  these  animals ;  and  they  thus  convey 
the  nutrient  fluid  which  this  contains,  into  the  substance  of  the 
framework  formed  by  the  calcified  tunics  of  these  animals. 

I  need  not  here  enlarge  upon  the  additional  value  which  these 
structural  and  physiological  considerations  afford,  to  the  character  of 
"  perforation  "  or  •*  non- perforation  "  in  the  shells  of  Brachiopoda. 
The  importance  of  this  character  in  systematic  arrangement  will 
plainly  appear,  I  think,  from  the  details  which  I  have  published  in 
the  introduction  to  Mr.  Davidson's  Monograph  already  referred  to. 

March  30,  1854.— Thomas  Bell.  Esq.,  V.P.,  in  the  Chair. 

**  On  the  Structure  and  Affinities  of  Triyonocarpwi  (a  fossil  fruit 
of  the  Coal-measures).''     By  Joseph  D.  Hooker,  M,D.,  F.R.S. 

Having  been  for  some  time  engaged  in  examining  the  structure 
and  affinities  of  some  fossil  fruits  of  the  coal  formation,  included 
under  the  name  Tri^onoecrrpon,  and  the  progress  which  I  am  enabled 
to  make  being  extremely  slow  (owing  to  the  difficulty  of  procuring 
good  specimens),  I  am  induced  to  lay  before  the  Royal  Society  sueh 
results  as  I  have  arrived  at,  for  publication  in  their  Proceedings  (if 
thought  worthy  of  that  honour).  The  details  and  illustrations  of 
the  subject  wilt  when  complete,  be  offiered  to  the  Greological  Society 
of  London. 

My  attention  has  for  many  yecurs  been  directed  to  the  genus  Tru 
ffonocarpon ;  as,  from  the  period  of  my  earliest  acquaintance  with 
the  flora  of  the  carboniferous  epoch,  I  have  felt  assured,  that  bota- 
nically,  this  was  the  most  interesting  and  important  fossil  which  it 
contained  in  any  great  abundance,  and  diat  until  the  affinities  of  this 
were  determined,  the  real  nature  of  the  flora  in  question  could  never 
be  regarded  as  even  approximately  ascertained. 

In  the  first  place,  Trigonocarpon  is  so  abundant  throughout  the 
coal-measures,  that  in  certain  localities  some  species  may  be  pro- 
cured by  the  bushel ;  nor  is  there  any  part  of  the  formation  in  which 
they  do  not  occur,  except  the  underdays  and  limestone.  The  sand* 
stone,  ironstones,  shales,  and  coal  itself,  all  contain  them. 

Sjecondly.  The  symmetry  in  form  and  size  which  many  of  them 
Ann,  ^  Mag.  N.  Hist,   Ser.  2.    VoL  xiv.  14 
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display,  the  r^ulaiity  of  the .  Bculpnjring  on  their  su^fu^H.  and 


<  TKii^.-'i-firidlhat-tKe'lritegum^ 
e**'  Sf -tliema  spe«(il.faigftly'6rgi 
tlblli.df  Wie  fe-eral  'totits'of  Ohe'i 
Btt-rf  rftteiumetrtfe'  as  "lioW'fi'revii 

■"■m  nnmfctK  -ittAii^tiir^'  aria  iv 
iiTdic*tiv6'  of  th^  Trlgbatiw^oiisl 
tion  of  existin'g'toniferei'u's'pIanQ; 
ithy'not  cttlifes;''ar(d  tli%  s'li  skrOaa 
fiSnit  bf:tteCtiine?e  keiiais  Sdli'gih 
IffitSrf^agie, -It  't^^fH^  l^Sffite^ 


Rot/iii  Soctety. 

iHude^tQ,  there  ^ 
deiidee  of  four  distiiTct  inte^meiitR.  aiid  of 


"Ir  antiie'fivs  specimeiia  SHude^  Iq,  there  ^  mor^  Dr,|f  s/t.p^ept  ^vi,- 
'dead     "''*    '  ' ■  -  ■   ■       ..-■..-.  ■  .        ,'..-. 
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y^fjidi  ijome  struptute  irsdiefitive  of  (ilbnmen  ttt^  eittt*y*,  'iS'nblO^ 
hjM/^eeseptml  to  the  comj)iete  estafcliehitteRt  of  the  ttlfttritf  l^tnv 

SUggeateS.'    '"    "  '"'  "       ■  -'    ■    ■  -        '■■■"..■       -    ,  ■   v^  ;   -i::  lo  >i>i-)lj 

.  pi^uBtitotbepverlooked.thatthec'ltH^tMthtWYi^ll  wlileftl4)«4c 
l|lltonpte3,fo,establis;h  ail  affimW  between  iTrnjfenbwJ^ 
are  equallj'  cqmqion  to  the  fmU  of  C^cadea-rffHd'ffi  cMMex!bn>wiUl 
tjbiB,  subject  I  may  rem  art:,  that '  M.  BrongninrV'-'hia  referred 'thfl 
^nw  Noggeralhia,  v/hich  is  aho'louiid- In' Hie  cWl-Mei*ti««J  to 
that  natural  order,  together  with  Sopie  a»!odated'e*gftaS  ■*ihlflbJ$wi 
probably  Trigonocarpons  in  B  mutilated  state'.  Th«leavtfe  bf  fti*^ 
geratfm  are,  however,  alone  known,  and  Dr.' Litidiey,  Mien'figtfriae 
those  of,  one  species  (Lihdley  and  Hutton,  Fossil  FfofftV  2*.  2fl^ 
jpointed' out  their  great  resemblance"  tn  thoseOflSartsiftrtta,' tho» 
afTordiDg  eoltateral  evidence  of  th^  ribw'  Fftftve'bibrl  led  «e'ttde^ 
frqc^  a;^  examination  of  tfie  fruit  alone.  '  '-  '■''■-■-■/.-■!' 

t-  Ml^  n,-1854.— 'fhe  Ewl  <rf  ftoBBCj  PreaidBiW/ip  t^fet^ai^.  ti^ 
gnlar  Aperture  of  the  01^ject'OIas»« 
lerr  penetTEdin«  powtr  kaita  Qlbtiate 
[.D.;P.L.S.  •  '        :.  wi) 

r.  ^ring  Bnd  others  of  tlie'»d*BQtag« 
in  microscdpie  objtMtivBi'giUEtts  tip- 
:*,  as  applied  to'l)ie<*ae  ofeptdrtioh- 
nhrlcs'  in 'tie  Jtre^t  denminHbatyMi 
ittjectadftlj.  ■■  ■■'■:  ■' ■•  ■  "^  •...■■::,: 
Ctkings  on  a  teinipsr«|it'ohjeoti-«&ah 
ay  be  rendered  mnrc  drst^btiJy^iaiUe 
;e((pei^ure,  bYl>ringi[>g^l»»n:iuv<#'tD 
talstoti'in'the  objtc^gla^ipr  tba-Mb- 
(i  diitinctne'sa  produoed  va  1hetei««»»- 
llUatidn  of  th«  6\^t6t  b^  bUic(Us  ligib. 
eMegree  irf  obliqiii^'  of  the  ligktqrq- 
y  dr  fioenebs  of  the  marichi2e,  ■■  bei% 

mei-e  are  more  ufitcate  ;   so  that  the  finest  ^R^AhlgH^^ 

n6si'obliqu'i>  light:  irbie-H'bail  possibly  be'ttMhifteiitlviien- 

tvideiit,  and  the  angtilsr  ntieftttT*  Of  fifi' chfftm^laMmtiWt 

be  proportionately  1airg«;  otherwise  none' of  ttieMe-«bfc}iN 

, enter  It.  .■••■,■      -i  ■■  :    -.^k 

irts  Of  an  object  \thich '  refrEct  tJie  light  are")aii|K'  im^no- 

tbe'power  6f  the  object-glaas  and  »f  itngaikt'iormilAt^ 

t  a  certaitl  number  of  rays,  »>'Vhat:th^aB'cat)B[)t«tit*titl)« 

is;  hf-iice  certain  parts  Will  beenine-dapk,aitdwiti«tBpo)lt,tas 

.It  were,  in  the  image  formed  of  the  object,  the  strQcttiTnt'peculiatiCicB 

, of  the  same.     Btit  if  tlie  paVtB  are  miii«te,bf  a  corvted^fofm'andap- 

proximatively  symmetrital,  they  wlH  &rt'npon  the  light  tTBtnmittEid 

through  tbem  in  the  manner  of  leiiaeS,  and  thetr'tiiniiniottil'ar^Ark 

.appearance  will  vary  ttccording  to  the  relation' trf'tlrt.JiiKi' of '4)iea«<to 

tliat  of  the  object-glass.  '  Thus  t^e  parte  of  Mi  ob^t  ihttyiaf^nu- 


diuk/AQfl  de^iHif-  ^ODfi  Mte  >«fmctiqo  of  th«  light  out  of  the  field  of 
^^Plcnwope  1  altfi,  from  tlie  cuncentnition  or  dispenioD  of  por- 
tions of  the  light  by  these  parts,  all  the  ray«  beiDg  admitted  b^  the 
fll»j«C|-glM»,ftr,wjterins>the  .field.  . 

's'](itfM)tiMff  TOODdition  afEeotiog  dUtinctuess  coiiaists  in  the  relation 
mb'm)),  the,lW(n^UHTi?Bs>fi  d 
fifiW'oribtwk  g^uit4-.uppn.Yi! 
>M'VJ>e»&aott«ii.of  th^Vshi 
beytmd  'the  Kogl&of  .itperCu 
cffilif  9t  the  OMtiincB  of  obje*; 
^o^ijUife^M^i'rf  tha  angula*  ly 
tji^  fUstiAUCppsH.  because  1 
rays  which  .wwa'd  otherwise- 
I^rliiW!giD0  will  become  roi 
the  lumiuous  field. 

ITie  cause  of  the  (lietinctness  of  an  object  by '  refractioti  when 
all  or  iteariy  All  the  -nfi  entar»tlu  fietd  .d6  the.  DHCrcwopei/may 
be-idvetftieated  .in  ii.dj 
«f  ^  jftnb.nu  >  iiUumiHikted 
'llie  refractive  power  i 
«ufa(,tbftt.«Mh  acta  a 
ilitlnfttfaeiowgin.wiU  I 
oC  th^.fycua  of  the  Itttif 
irtiiBCb-gluw  of  aiMll  »p 
appear  black,  because  ih 
diib^iohieatighmbe,  of 
■tti^ti  jt\xf  blaot  .raargin  i 
iKsitiiiguiBbl>bl«.by,tbe  i 
«Ui(pie  Uf b£  <thNwa  fi 

MBtnl'Slop.  kTe..US^y 

<iMi<titiiT..i>rtUe  ns!n,d>t 

giu-'fetia,  reflext»n>  giv 

^mce  itM.fenore  ^et[nc 

ot>UfMe-.%fait.  < - 

niBueio  («ertein  obje^fia,  tJie.ifflgJJlarities.i 
tNtoene  minttteQeu,  or  the  ditfer^t9e  of  tb« 
^T^nioUfi  (lottiqHs  )Lff  the,  Wifpture.  i^  so  slijglil 

rays  is  but  little  altered  by  refrac^on  on  pni^l 
-att4«ni)cdiiitBrjt:il)aminal^«,  ^l.the  rayswill 

»eitb0riaterthe;[Bys«ccupiulated,iato,lit|C|e  (: 
-.«ieat'intoiuH)f-<t<i-inai>(!pit  tlie. little  light  .p( 
^ef  itJteitniiCtiMctipe>  iU}a(>E4ii)g.t<>'the  r^l^tiuu, 

e£  Uk!  tfbjeoc -glMs  ■" 

-'iiLctuHiUke  the  iiwtanueuf  ail  oliject  with.miui  i 

nthliiturfMe.i(i*ithi8  vel«a^f«.(^MMii"na.  .'These  a 
Jwften >thB. light  re^lexf.. from  the  vrdinaty^mirroi  i 

opwwtiitgHhroughLthe,dep»Btwd  i^pd  the  undefj^a^ec 
iitw^cicatly 'relrl)ctt)4  ti>  oatise  euhi.r  set  tp  be  e 

object-glaas,   consequently    both   sela    will  enter 

oblique.  «|td,  wnvBKjfJBs  ,ra)W:  li^il*6  throijgh,  ,^^     .  . 


214  ^9ml^^^mt»r 

railti^g,ol^liq\l(^  light, ^hflpiigbJ*^  c^VJefl^#.W%'«^t^fff<tb|fi.sajfft^¥ili  ^ 

qf  the  v^W^j  ^«ive  4f;«^ft<  b5>rt»^i*§^  ujwli^4i^r,i{%ft,^€iftt-|fil3ftS8*,t.jfl^ 

wiiy  tii^.  :^giilM...»IWEtu^  ^f 'J^/Qbj^trgla«ft,,pWtf^  ^Iw  'A^SgSWi  4fl 
t^  ^gaa/ki^gftr.a?^  jfeflfr^^^  J^Jve  ;4iffefei^ft  fci^^we^^ii  dn^,  ^fjr^c^l^ 

pf .  the  -light  i^equisit^ .  yf\]l  1|B  -v^ry,  g««»t.  tqt  i^auft^^  ^fefij  QHfi^M^i^B 

rf)Wie,.sftt;,.'pf<.|he.nt)t9,  .^p<|,.^Ji6.4)yii^  #i^;ti  wU>  t^rvfeH^^T^WkWiift} 

«Ater^th9>QbjeQtrgl4iafit!Up)^itiI^.Qfil?pi!r^P!M9 

This  if(  th^.-e^plftft^liijn  -pf  ,^,i^\Wf^j^  of  xxt^liftjijfl  lighJ^^viit^ 

^  p^ttU^r  pftsr'*^  Qf  reivJi?^ngi0^^^4i^?|,  fjs.Ji»A,J^J^^f^^ 

the  object  is  then  viewed  on  a  dark  instead  of. j%,^^-]@;9ij^:x%fti9 
^h^4r^^  iiq^l^ce^f It^Pfgfedt-JB^^Q,  tii»^j|tWI^  Hkt^ifcBWi^Wlthc 
l^yiftu^ ,  ray^„  beingt  .r#^^d  i%j  J^ j^^  i^»iftbef f ;  f©^nf^?U|«  Jl^fpjoiQfe? 

j^_itt^€in.is»«j)QB,^4aiif^gJ5a^ifMk.3  r.-.j?  =>o  rvj.ii  i-jit-Mv  i'.od*^i;t> 
.^^.'^lie  WJO^^^fl^u^.Bcik^t/l^ft«iJfi^-t<fci?^^lay[^  9t^f^ 

jgl^,.^f,>y^..,j8a;ig»lftr,.^^|j^lVJ(^  Yfill,»p^4fll  l»%if}«ifi^iP^4«fi* 
^w,lficb  wp^?  Rptjvi^bJ^  uB4^Ta?^;<>bj^t-^«^^^sp»ftJteJ^«»fl^^ii^ 

->DtTglw?  qf  swaH^?  apkf4f^,;.,,'yiif;,d^fi9f^oVftpish#^Wbl^»'a^ 
CQllept^  th^  thftftd4itio»^l',%y8  »4q»it^4^>yi^^§P%ft^rgl|W  ^  Igfil^ 
fkfl^ijtu^  af^iWftW,!?hl»q«^Jr;h8ftce  Qp^fSeteiof  t}»W^v.ffl«*%iW4l^5i*ti»&; 
|f^c^4,fnw>.,tlx9  6el4-of,^j?.  wicrqfCiQ^  )Kbijl^.,|iiii(4b^,^^ 
loiter. , the, oJxie(?t^Sft  ^4::  wW  iPm»infth?-^ttiQ.«fti?fiS»tegWy  liSfe^iar* 
p^ti»  c^  th^objecjt;.tltuit  tljB^tiyQ.kind^iof  4iff€T^i»ttx  «#feW^Yf^Ki*ft- 

.^P  li)^c^IPla,4iftj^i^fitilJ.fi«P9tE*<?d>JftJl^J»^^^iog  4^:ti^fi.p^i^F;i^iia^ 

BW^.5,  iaffv^t,  by  ,9*«W*ioftUf?#4di^n^ir^FP  adiifti$^j&y  ^^  liMEglSr 
ftp^uri?  we  iW^wn^^Jt^,fn^rj5 jhkWy<f>o^  J#?«i-P^^tit\^^=^^ 
iji^m^^m)  ofi^jp^ei;  jf  ^9t  ipcri§^fi4«  .  Jpjd¥?r:l»  tfe^  ^^if«^» 

,#<initlte4xl?^  the  ofu^^l^Tgla**  jof.iaige^  .ap^r^^re^^  tThi?  fif^t  4^(ftfH- 


^%  r^ffftcbei!  outt*  ttefldd  %  ^mftte  fjtetrts  tifthe dl)Je6t  aiidnbt 
\^  ciltHem,  and  tHiis'ebtfli^ifte'  l!o  r^nd^  it»  diffet^dt  piaKs  di^tiri*. 
gitfelMM  by 'c^baart^df  da^ldte^'  ^fid  illuPiddli^atioii.  '  Th«f  fih)t  «et  dT 
i^Vd^'bt^iUUmiii^tiiigMill  )^aHs('ortke  ^jectv  t^stod  tti  dlmii^iah  1^ 
ciiatik^,  «[nd^c6n!<^q«ie>h^]^da  tiot  add  to  bot  impair  the  dl8Ciiixiiii^^ 
^Ve^^SMir^'df 'the  6b|^'<il^^teS9d  fbrl^ie'^n^^'tharklngs'  6f 'b^fid)iarej]ft 
objicts/^^tid  'ktti6>t^n^Vf  ^^se  tet^  rend^i^d  siore  di^nKctif  ifiiM^ 
by^Mer^^to^'theiessobKqtfertty&bt  mean&bf  a  e^htartfl 'fifo^.  •  ' ' 
'''l^^as^b^iiliere'assQva^dtbari  tHe'  bbli^tii^'  Itgt^fe^uUlt^  for'th6 
dfsp^^^thle  teal^kiiig9^ij)0n  ob^is'k  ^tiaratedabt^  tvro  eeti  of 
feif&hy  'vtftHtTSitiW'h^i  ^  tttillior'oteehres'thSt  i«  irrightbc^u^* 
ti^tie*  i\?li«lie*>1ftey  lire  tiot  ftiefiArtEt^d'by  tfefl^xiotf. ''Thf^re  ctetf'fW 
fibilkyvfbe  tba^  tlie  latter  \i  tidfi  geik!rally  1!k«  caae ;  pei^hapfr  th6  t2ioi(t 
iA}^bH^b^rett^n'%hieti  iA«y  beBt&6igtt^(i>for  this^  is,  the  cdA^idi^r^l]^ 
c^foji^litittiyr  brea^eh  Vbf  IShft  lyiiiiiiH^s  (»»i1idn^  d^  1^  valvef  of  tft^ 
G^b^ignm^^k  ISk^tkn^}  Oti  it^nimi^g^  unUiitetlai'  ll^t  oMiqUer^ 
fh^^gfif^iK^  ^^Alve  ^^  Isihmiit,  i^  t^hi^hthe  4ept«feslon^  «re  «6 
A^y'i&^dii^^ti^hl^r  tMt  pH!tt):ifit:iiife^edted[hytforii6tii  of  th^tt, 
It  is  efei^ly'l^^  hoir  ^iilMl  ^he  aiaount  of  i^ildet^  ligbt'id  i  and  mk 
bk^i^^iB^  tik^^  ^itfktk  ^t  the  d^^i\6ai  id  cti^ed/andthkn't^e  por«. 
Il^s^ftfcfift^d^ia  idie^'rcqii^()&  a^  reflexion  are'idso  VerV'^nABll; 

Kt^  tH^'amouiit  -^f  light  reflected  ii^  so  &Mair'iTi  Itbis  caseVit  w^old 
f^iiidp|)^edc^^iQ'£at  ef'lhe  eytosipika,  ih  which  tli^  depressions 
^&k^'#^%kiidedingiy> tiiitltit^.' '  i^'^t,  altiefiitiod  t6  «hi^  pbixit  BffotAi 
tf  ^iad^'tiieans  &rdfoi:ingtii«liing  whi^thei*  ^  (^ject  is' illuminated  by 

^^^^e^i^tBo^^itt  GMsid^t<8  the  rdhtibiif  ^'the  pmietfitHnp  power  of 
1^>o^<^e-j|Ifed>to'its^^M0i^po^e)i(:  'Pb^etrati»g  power  depends 
^)6d'''aflgCkkr^'^ftf)^i]^^,  htid' coAs^€na]^:i6il- ot^que  li^.  Tbe 
Question  whether  there  be  any  es^effrtial-  dliffer^de  lifef  Ween^  ied6- 
«fi»£^  Afid^de^ncftg  t^Wei'ls-^  ^k^et^d  Hf  e^>e^idtett%.  '  it  we 
*li^^1r8^^;<$f  th^'^ve^of  atf^l^^'a^ttdekaHdi^  it'nn^':k 


^t^^tiifl^reidft'ip^^s  I^'1;h4  d^5ressibns  atxd  the  niide^sea  pbf- 
€b^Wft)9^i^tii)ibe^d8o7^l^aifydi«thgut^h^}e;  and  Whdn  in  bb^- 
Ig&l^^ifff^lkt^^p^hxii&W  uMi/th^  di^tincth^»  \^  r^th^  W 
jM^  kMifMpt&9f^.  ^^^mx  if  We'ci^dthine'^'  Mffise^t  ^  mti  Vi^ll^ 
W^^t^SMM>/^^^^  fe^lteiaiti  objede-g!as»  of  lat^* ^peHnre 
tlbi^^^^ifet  lt&4^itfa^Iti>M^4lsiSli^;'i^  dist^tl^tk^  ^f  <«fae^^leLI^«  pai%^'<^ 
fh&aej^f^l^a^  i(toth^nkdep^sed'](^rtildi^i4Vi^ib]ie^i  i^'W^  s^<MH, 
tiM^tl^ltepif^seriiMiis  iiib'^M^^ii/h(A&'tcr& ihsfk  md'fh^  andepre^sed  p^. 
iSSftftl  9M  Hikf&btih'^"  H^hee^  \!ti6  Ilriht&d  re^^tt^s'deiimhg  po^eit, 
^Ih^^iWe^GkimkfM^i&akf*^  p^ne«rAt&g  ^'^et  ot\Bf^  abg'te  0[ 
^p4mi^  «^^  ekl^t'tlie  itisfhitigs't  ya  the  ^ucMVe^  diff^  <6^'ra 
«feeC^  Atii^^^ife^bMibe^hc^doubtitliiatif  #eeoti1d  ettibihe-thei^We 
^fi^CyHU^^nM^Xiiider'fer pd^r^tt^ high  r{4ativeiy  to  %he'«ii^  b^^i^ 
)i«pi^ily»«;  4!^  (hat  Vhld^il'Mhi^^wrciifo^intitie  the  ]^tklt^rttit 


f 

2i8  Zh^i>ffic}a  S^^f. 

bh^eck^'i^h^txi(i'^&  a6g«tlaf  iinieiimtiokt  df^ithe;Te6tolcted^«a)re^/the 
various  parts  of  the  depre6^''lEUid-iiiiYd(ipr««sbd>portibri«Avmilid*^i^ 
equally  recognizable  in  both  dafecfe;   ' ''    ^   il^  "'   '•  ^i*  ''!';i'[  j'TI' 

This  is  also  true  of  fine  lines  scratched  or  etched  on  glass ;  for 
although  the  coarser  lin^^^tifyoh'gl&ys'niitfrddieters  are  well  seen  with 
an  object-glass  of  sqa?4l,,^p^Jtuf^^)y^fh^rgpo<}  defining  power  and 
direct  light,  yet  the  finest  lines  upon'Nobert's  test-slide  require 
()en^trat1ng  povire'r  m  %Yi^  bt>Je(rt.gfd&d,  tfn<i  dbliqtie  %ht:'  '^baigS  an- 
*^^V  aj^fertiirij  of  penetrating  p6\irtr  i-d'biit^d  veryithjiteifefct'sttbtetitute 
'?)r  tfe/nl/j^r  por\ver^an»irtiportarit pdimx^rtich ^h?e feUtlJ6t*^l)eh>Ve8 has 
not  hitherto  been  noticed,  and  to  which  he  would  invitfe'^th^^rnest 

attention  of  objfect-glkss  ihfllk^rfe. '  •   '      •      '^    '   •*  ''^i  i' 

*     'Hie  '  abtfeor  tJondifdes' by  blVieiVJng  ^mt  Ws^teteftHfeSf  \iA^e4f^€n 

;pmcip^lly'cOQfine(i  to  Oiae'  tiM^  t>f  Obje61»  i'6'qdirin^;jieftWtrj(^t^ 

'j)0'wef.  tiz.  the  %-alvesW  lire  !iia!torad<i!fefte/   Thia^  he»  fefefe^dbb^'^ttd- 

''visedly,  betjdiise'thi^  scidks  of  ittsfects/'WhlcJh  liiaybfe' ttfg«!»dt^tt^Vo¥k- 

irig  the  type  of  ttie'ci^hei*  cia«s,'ittV6lve^cmi»rd«-tfti^iiB  '^  «6f^ bilked 

kind,  whicrh  would  havt^  tfend^  Co' confuse  t'he  ^silbj^et:'  'Thfe  l<W^- 

tudiiial  ridges  u}jotV  the  skies  df  ?naect%  m^'  thbii*  Ifelatibn  to  pi^- 

'tfdtidh',  may  be  viewfed  as  rep^es?6Wtrng  th^e  titt^press^  pdttibnijf^f 

'ihe'VtiireJj'of  tfie  Diatdmttcfeife  t'and"the"8tttke  ^iiplahtttioa  "Wilt  rfpf^y 

tb  the  visibirit5<of'tbth'uiTde]^'VaH6u&d6n;^itik3iW!     Th^-^'tlinW^fce 

fiiies  ^idert,  up6ti  the  'scales  arfe'  n6t  itydicatidns  df'ti?tii6St!rcrt*ttil^'i  l«it   ' 

'^tHeir  oi-igin,  a^  *al:$b  .'thfttbf^th^  ItBfes  'Seeh  %ptti(<'  th^  ^rtke4>  bp  4he 

^iatomuCeafe,  'frbiVi  'birfeuJar  br»  ati^lar  depi^isgkWiS/  dtl^s  to\>^  t^bie 

'^\iriihiii  thfe'fectofitlohsitft^lvted'in-thfe  JJtteciple^<^hJ«t  ^t|htts  iStt^'tlke 

object  here  to  elucidate.     It  will  sufHce  to  eaiV  ihift  tlie'lr^'%Vt%'b- 

tures 'Iprodlicliig  the  appeaifande  '^'  tfahsVeb4  itiartdttgar'^tp^' the 

scales  of  insects  are  Jbest  r^sqlvied.  by^n^^ajl  a;igul^r  aperture  and  good 

definition. 

*''  Itlra^  bfee'ii  iesumfea  kl^H,  thdt  fte  markings  upon  thfe  V(iIV^9  of     ' 

'Yhe'Xfiatbin^Gfew  Uy}^^  A^m  a^pte^^idns.  '^Thift  ^atn^bfe'^pi'bVfed  to  be 

^tte  iase^'ih  ihe^rargeir  ohi^d  ('f^kmfa,  &'t.);  rth\i'thiire^i^'.>3ufficient 

evidence  to  render  it  at  least  highly  prob^ljlef  i'A  t?heVfemaind^i^l    But 

tills  Is  an  'dtifesk^htlaf 'pl<^nt  ais  fegiirds  «ie  pi-Iiicijpl^.  'an(J  thty^Tre  it 

' lias  liot'been'd welt Hip'0T3/  =  '''  ''    '*'"' '  •■  *"  '■  •   • '.'      -tm-mi.om.  o^/i 


^    '■'    •■'  ■-    '  *''i      Mift  ,    '..    ♦'■  .111'     ,^   ;.'|i    i;-,    -.lit      iii\i<.  t%  ^■»x;<-[i((')   fi'iCV'^.i- 


-  ,,  -'.-ftFX«s:.,FA^»i^>;,.A?tfl;T.wo^^W.sF^^^ 

Neirt'tb'thfe  J^jptti//^<fe,  thFktgwipeci^  bf  ^fmjto«^2?d'Mong 
to  the  fHmJly  Branchipodidce.  This  family  contains  perhaps  the  most 


«ifOvpi^»tL.;llte,  spetieft.ai^^^^  wi4e^y  ^xteniled,  but 

The  Family  may  be  thus  charadei^gedi.  ... 


i't'.'^'  '■'■.'  I      •';.'./.;  .^       •    .     I      )' 


The  feet  are  all  branchial,  being  fprmed.  entirely  iqx  breathing 
■  f^^T^b.  .w4  c^o^siiHt.pf.lii  j>*,ii«,  fittck.piajr  gradq^i^y  cjnlarg^g.ja.^ijie  as 
^^b^yid^^s^d^.    XJxey  are  incon^tgint  motion,  and  wh^n  30,  present  a 
N^rj^iJ^^ufefi^l  w^yy  ^Kpearaucp,    ,  Jiike  the  Apqdidis  the  animals  of 
.  ^bi^tf^^y  ,9i»dn^  upo)\  Qjieir  baqks*  Th^e  Wdy  pousi^ts  of  a  cPiftsidwrable 
ijftUlllb^'igif  4?g^ji.ea^|p^,^nd  is  quite  .n^k,ed„ havij^g  ^^either,  a  sliield- 
6db#|iie4ac|irapa<jei , li)fce.  the,^^odifl(^  (i^or  a  bivalv^-^be)l-shap^d  para- 
j^Q  like,.tb^^<other  fi^mitiesL^ftbe  Orietv,  PJij/lfopf^fff,    Tbfi  aptennw 
t(aca)diwiBjiUar.  i^  ,,apijwftrajioe .  in,  tjae  .maie,^d  female.,    The  superior 
Ypj^^r  ipibotih  ^}e?t^$,arf  4i5ndie^^i^A.filifo?:i:n„  hwJt,(thj^inferior  pfiyir  are 
:,l4vi^i l^rg^rin  tW7»fil^Htl>an,,ip,.the,jfeiftal^„,^i4  sepre  the  purpose 
tjjel  p^bfP^ii^  orgimp*  ,  Thie,  f^i^^^  are.twp  ijx  pumb^r,  pompQHnd,.  oy^- 
j>ffii8|jyBdii.<iftd  a)ite»piw?pd  \i^n  con^iderabl^-sii*|?4  p^4.uopies,    lake  tjje 
oirfi?^rfj^,^tb^  ym^S-^^mciijiodJ^  hj^ye.pj^ly  ope. eye,  which  dis- 
a/^pp^P  mthe  ^w^essMpf  jppQulting,  bjit  leftves  a,  mw;k  bebiad  wbicli 
-^i^|ip*i$^,Tisib}einithiE^ftdult.. .  .... 

"di  Tibet .gjpecies  in^clud^  iji  this  femily  ^r§  referable  to  five  genera.   , 

»o  pfiifr^^,\9i^{l^iC^ifidncHnh  aeg^entum  caudal e  ^itmis  diiahttg  ct- 
0(1  o  f  ^fWw5  vi^tr^gium,  Pede^  mdecii^.  ..JntemuB.  inferior e^  maris 
),^y./i\ff^affn<Bf^^Jfi^rtiQ.ulqtcE^  coruibuf  mnUes,  appendicihts  duaius 
tit  a    ^iJ^l^f  ^^  «w4^/i??i^xwJif*/ ^^^^  ),..,.    ^.  * .  .^  ...  .L 

tf  ^iTfe^Jt??^.  is  spft>  ,pylindracal  ic^  ah^pe,tan4  i*  cpmpo.sed  of  twenty- 
two  segments.  The  head  consists  of  two  and  the  thorax  of  eleyen, 
each  of  which  gives  attachment  to  a  pair  of  branchial  feet.  The  ab- 
domen consists  of  nine,  the  caudal  segment  dividing  into  two  broad 
flat  appendages  of  sG^^'fe^th,^ and' pJmtio!*  on  their  edges.  The 
inferior  antennae,  or  "  cephalic  horns  J'  in  the  male  are  larg:e  organs ; 
they  ari'%^^^ri^ed'of  ftxvb  aklMfeticihs,  wllifeh  feeing 'tJ^y^HMrical  and 
curved  at  the  apex  give  an  appearance  of  a  pair  of  horns,  and  they 
''liW^^pringi^i^^Tl-yiffH^rUSrMse  a'fiia«rtn  mpentfage;«rd^ffy  re- 
-^8^mgirftfA]pfe^VSic^  '  ThfesthiSiir^W  these 

^lW*7<Jr^^nW,Vi-  &W)Bafic'liofiSy^a^fh6S'!ife'g^fei-Mlyt^AM,  and 
'""^t'm^fkm  aiVff^ftAefttly  described 

as'Mi  Mtibnd'^jMr'af  i^ftni(4,'lifficiMHf  m^fhg^       IM  |enus. 
2nr. fQnly>*w©vftpeci^  ofi  J^«M^A?i3«««b*ve;asjretvb«fw  4M9c^bed.3/ 


BIS  'ZMhsicii  Sit^nt^ 

Long,  i  poll.  "■■*\ 

Syn.  Apiu  pisci/ormie,  Schceffer,  Der  Fhch-fortii;  KMe>ifuW^'>^. 
t.  5;ftr]^Il:{175^. '■.''    -    ii   -;'^^-"l    ."■    -.i--.  ,„..„<,,, v..  .-^W 

VECaneer  4%iu<b,  lia^KM,  Sysf.^ot^^it.  lU.  634  (tpd^  )i«ikn. 
Suec.  ed.  2.  497.  No.  20J3  (1/61) ;  FabriciuB,  Ent.  Syiiti«v"*tjfip 

336i'i].OiiEabriEfaiB,*'aimJOf«BltodL-a47iJiNb.ia«4;il  -<-■•'  ■-■y-'-.islM 

(dPflfi).;    -'-1.   1.;    ...,'■ ■.    ■): :{    ';.iir      .!.V,]  ■),f-  !..  ipil.P  -^.:3<) 

:.'>(e(loina>^Mar>Mi«y'FiArU3<4-97ifr.  eHtdm,>41i9q'No^^''i''''''}"a 

d'HJst.  Nat.  Crust,  u.  234.  ''^'''cfo  h.iii 

Branehipu*  ata^naiu,^ iiBtraXkB,iSwt  MAh.^ t.  336.  f.  14-16; 


long,  abont  the  thickness  of  &  straw,  and  semipellucid.  The  malela 
ge«OFS%i  sf  «pdfe.  red/or  fl^sb  eotoOf ,  'Ibmigb^eeiiKtaierifWT^  be- 
tnram  veaaIi&maIld-,D;rMl^^''!lW&nbla'WXl£«^dldlg«e«^«Ath  the 
annBiiSget»tai^iof.Aiim^t'hiw.  ^ejia&riavsatEivs^'t^tiie^inBle 
Bi«  large^oi^am^'^etBewliat^dktteiii^  UK^h^se^'  bii^d'«^>tj«6^base, 
toothed  at  about  two-thirds  of  their4Bngtik«n'tWfflBter»al.etlg^  and 
becoming  nairowernear  the  eklreaatyj^whicbiprtis^tii  Wi^AppS'l'^ce 
asi£sam0«litfl>^ritafid.M'^^ThosAQE~^£raute«Bw'-tttt«^shoAer, 
cylindrical,  and  pointed  at  the  extremity.  The  two  ^nleahifehn* 
appendages  arising -friiwn^rthe>-bu^'' of  ^Hate  ^^jansiiuiitb^'ltible 
affe!a£itoBBidenft)leleii%ttt{  loAgl»ithft»!thft!«mli4nnfeB  thsmi^exj^Xid 
fiUihmL;  Tbe  fviati"C^-  tii0<  lm»A'  is  Ipnrfoagedi  iatt)'  m-iptainiitet^ 
vdn&sdldft  dcnmitheoiBtreiaad^ifarhedl  3!l]%etfMlaiM:)aa^icdfifu 
^o^ed^of  tfarivjfnnta;  rilW-mbidh^mhtekrlyi'Df  ietfbl<ipise;>itMi$tf«w 
lbcir:fdeeBbe8M:(wiUFi«lutil^us'>hdi«IbUrs':idt  4l9Mv'wlii^>Msw 
nagnifiediifJie.ifiadljpipkaiese^ilTTibe'aiiabl'fiiH  attHse-ftMaii^lki^ 
ni^  ttibM^^>tiavm.<\^im  nadBrorghwarenleid^  mU  tiitti«^i)afagl.' 


'.uSviAtiAMcvKKViaNBPiNotftnSiiM.  £dw&idB.  1  -  j^AicMui  lit^ir&tniut 

.■.t<Wti.-^2[Iiiw  ii>-'-l  v.il    ^■.'>::,f.  ,,.:w'---  '->■';.      ■ 
SroHcAiput  ^notut,  M.  Edwards,  Hist.  Nat.  iQnut.  UL  367; 

iiBna,  iln.ltQU  «ttlin«  Tiffmljilili'."  in  ■■iMiilli  iiiliii  Oil j  Hf 

yminivna./'.  -u:.\    -'j-ji'.V!   ;:,>>"  i  *;  i  :'-     .'    "- '  ■     ^ 

i.XUiii^diMU  vAiicSi  wak>dibc9Tdred>'by  < Professor  NnMmati  inX 
Bait  lake  near  OdaaB.iriqvvardAiofui  tUcli,'in>  ki:^r  /Hid  'inftrior 
mtAiitaittf  ^drnnd»Atejlsi)SOJ.t;)utdnita^  tbe-'UnBuiEd^ta^tiealatioQ 
being  sharp  at  the  point.  They  poasess  no  tooth  or  process,  end'Cha 
ftiiteDnifoeiaia^p«a4aaoi>iatt  TCtrrrahDrb-icDMpartad  withtfaoa«(^o£'lhe 
p*HiMD6g[apc^(«il*Balof>-«mnsidief»til«>>degBee  a{  dadAieM.  The 
front  of  the  head  has  no  prolonputon.  The  fbet  are^shdrtL  /Tbete^ 
qttittaJrilt^CiAlidoDteu  Bff.anaed  undamdadi  m^^sli^apwM,  lAnd 
tbAHQdafiCqftAreiBlMBtluid^lvaBMKL:  Tbe l male  ^i^^ .are  akoM 
and  obtuse.  (   u  ■  ■-.  i   '■■'■:  i  r, 

.jH-H    1  .ftf'.>.  ,ia*iiitr  83WtPMiiMimlii.iife.''v(.v,  '.' ■■■■; 

lSntS''^i^ei\inde(kM/'''fiaie>if^  utfiri/orei  maris  iriarfiev^ 


B  ^te.-lianitniBaaffniMjtran'oti.ir 


3uiUiaii|p^<f»ani  iiipriJu^fiSmiMB  icuKBil4''lii 


AfjMMi'ontinlmi^)  Wtig^Aaml  lSocij£lBtj[d»FEann^  xiu  26U 

i4rill.i£-lTHl.,.-«,    „.[  -m; ■■-,    ■.-'      .    ',.■,..      ■     -   ,■■.-.■    :■■.) 

hnEl(H&^^<»it  n^bMitrnaaidianjiicredi  b}"  M.  JEcyDiclu  in  »  mudd)n 
iWywirtipifCft  of<;)Vatee:netah.thej  twntof  Wwaasri  iHH]:|l4arda<af  an 
iqiJb:io<;iiW^kW^ftttiltle  beiHgilotaseDthaiDdie-Dirie.  The-inAndp 
antMiMnjPTs(^lMli(»^tiri]^af'>«heiBUUa  uelwrj  largSi  whMaxtdncU 
t9)f4liK«f^ltii«th  ihe^nWatbddy. .  i^:baaaliioiM'is  atrec^,  mft 
lUWMkiMtJto'jilBcliw  with  lth«ibeMl  J  the.>e(»n^ia^hait,  imd:thBdffi^ 
iSjdlKidedlftt  Aa  apbl-int»ilM»ijltn>nebBm  iriikh  Bn.kdg,!Blendm-  mA. 
Berrated  on  their  inner  edges,  the  internal  one  being  the  longer,  bent 


2^0  ZhiHugicai  'Sticitt^: 

a  triaii^ufar  form'aud  n^aininBiteddt  the  fioitK:  TMtir^'lM'S^cAhtt 
joints  are  armed  wtt^'s^vendnUlJut^'t^'etFi;  iJtirf-thb'ttk^iiifbVm'^t^ 
peu(la^3  are  stlfaia^t,' slender,  but  sgiiifeWhat  Woufrt'fliitti'  thfe'Stn)^ 
lior  aateniiK.  'The  frolit'of  the  Wa'd'b  pfaMsiS'kw  A  ■pitiHiMbaiil 
whJcB'  is  poiiiiid, "  The  lliteilof'antertn*  "iri  (fie  ftriikW  WBat.'U* 
o'bti^s^v  rounded  "at  tTieextfeiriliV;'  "Hie  tm-ariflii'biig'fa  t«rieMl''W 
uhape  an^  of  a  blue  <io\oiir:  '  the  baiiddVfiViis  Hre  'tf  toiMidertbl^'i^ 
and  plumose  duth^iredges.''    ■''■■'' ''^  "''   ■<•■■-.■.}' -i :]  .,  „ir  -.  ^,;-i  \,< 

"  2,'QTKErwiitRWiAuv»  ■tiif'sK,   iLoT«nj.!>  ;;^alfimrtM<iu^«n«''sW 

■  -■'  "Marik  ■iotigUi-iwHeulo  6aaaii  iimlai>iappe>u/ui«ilmeiw'((tl«i4i!9n 
■■''■'  •prtedHOi  ixmw'termHuiU'iitJaiw  ioxga,Jlsitvo*»t\inatp^i/iy)>^ 
'■■-■■    -prilimfftUiti  ikrbiihvm'lu«atum:fmd>Kht^n'*''tari»ittten»ibMi^ 

■■• '  gaf^rmi.  •'  ■■'■■'■  i. '■.■■-  ■!>  ■,!  tf..  ■,:-,!,! -..jr  .--..-u.-.i  i.-n  to 
"Ltmg.  IS'miUitrt;'  •        ■■■■■      ■■■    ■  ■:-,  ^.u',  ■i,,  ,',■,,„ 

V.  &>.{.  (-20.   -■-■■-:       .:  I  ■■',-.:■  1.^   ■■■  -  .  ..:,[.  u  ,l^ 

■  •Bah.  In  pafaHtibusi-teerRcOafroTuto  N«talem^«i  V  tf^tiMberff^.-  >. 
This  species  was  discOTSfed  by:  iU- Wehlb^g  .in  >wme.^iwUji9f 

AeshwsMria  Port  ifftttal;  abd  ii  nbout  IStnilEairiaBs  inil^qgthvlThe 
tnfeWoF'iUtMtinEe  or  <%ph^  honl^  in  thenule  areilong  sLi»fit.rQii||i|iw 
>uul  flexuoae  iu  shape.  The  basal  joiat  isrAtherishort^  T»tio[bj4  Bad 
ie  fnrniBhed  dt  its'bise  od  the  iideniat  ed^wUU  n  thbrt  appartlBige 
(rf  a-Iabceolate  fopnl  and -tootlled  Onits  edge  exlcilBally^.  The:it>but4 
4oint  brides  Bl  the  iprx  into  two  branohes,  tiiei  intAmali  (U)e.,l)4H)g 
long,' slender  alid  fieKuose,  'the- extemal  being  olub>shaped'anijb<tbrkd9 
at  the  extremity,  dividing  into  two  other  slender  brancbea  of  unequal 
length.  TheantemiifoVm  appettdagea'trt  fllitofmftnd  fiexuose.  The 
firont'of  tbe  b^edds  pr«1oHged  into  a  narrow  deflected. beak,  w^l^  ia 
foricedxtkeextreialt^.  The.inale>orgai»^re  king.«u4eUnd4r|^  they 
aroeom^edof  four  ^ft^lieul&tiDns,..th£Iau^  of,  .which  i«.\n\'i(iih  the 
longest,  IS  curred,  and  armed  on  each  side  wi[h.A);^mt(eroHS.!:ow  of 

tertb  and  apinefli     .  ■;!  ■■.■.^■!  n ',  t  ■,,••  -  -. ,  ,■,  /[■-  .i-  .-iif-j -[,iT 

-JBthe-fein^. tbe'caphalic  homa-afe  .t>rmulvjtl)ivV^.rNnl:f'V;4^^ 
■with  a  Bb«rpi:luMkad  ipdbt_at/^e  .estrentitiea'i  ..Th^iettit^M^P^'j^ 
afjcon8idanbl»'Bil«  and.finely.iplumwe':  iXht  >Ai'«W)Mif<w:  '^i^Vg 
andiiamn*,  and  reaCmUM.veryiBWQhtiH  »!Mtter«i4oMgrst4W^iiifiii9r 
boot.'-Tbieoirk  ace  lofa.  nwin  eolpOTH.  .  .-u.i  /-rw  ■.■,i:  ■,:u,i;hu:  -i.-.dT 

yiiifiaHbtii'i'ifnfl. 


^<fPisip4'¥m^:  8?^ 


rRMity^o^tmu^  joint."  "T,be'lHiml  joint 'is  desttti^^edi^ithe  IwaeolaM, 
Motiifed'  a^endi^mn  iiiitenut]  «dget>  whioti.we  eae  in.  t'lC'' [inqeding 
^eeiwv -'U^6'^supfnor'aiWen«|Ee'  Aie  'lbsg<ead  »len(leE,..and  cousisl 
of  two  joints,  the  basal  one  much  shorter  than  the  aeeood.  >  The 
male  organs  are  rather  long,  cyliiidricEil,  nnd  of  niborsy  tttittiire. 
'PH^frantioflitlullieMi^pnitMigfcdih^  ai  beak,  which  is  flat,jrUi)er 
broad  and  slightly  lobed  at  the  extremity.  Feet  short.  ■,  Abdomen 
slender.  '^'€aiMal  mfffvttAt^  of  moderate  Jengtlib^  totJlbeaat  on'Atch 
tMe'tntj)  nunterouxBhiMiAdqflumosewtee.  .  :  .  ,  .  ;< 
^ilTlM'dephblic'liBtiiB'in  the  female. are  ahortv  thick.  aii<iLjteniilijQi((«. is 
tf 'riUft  »piwe  M'  ltlMjeat*einit5\  1 1 1  Tlt«  Ovarian:  Iim^  .  is  (xmhasI.  Bewtft 
ktid  Aifl'OvarttAivnf'aBOctireoasioqlDurj    <  -.     , 

'';;J}W'Ct'icf<dilfePpmM»'betirecUi<liuB  species'  hkI  iS'.  tafeir.  o&nsisti  14 
Uus-tndei  in  tjle-Bhafie  oEthe'&ontof  the.head,  tlDe.Dcgaos  of  gene, 
;uiiiai],^tnnl«iiUie'in£triQr:BnteiniGe'haTUig  no jknriiia.(vitk< teeth. «h 
bb4iUt8td>3(&)(|f<&i^il)he  &ntale,iin  tbe.Bhiipe«fi'the:tj)iteriial,jaTary. . 

ji'J"  .■,.,.u/.,l!  i-.,G»nw,.C^M«PP_«PHAj,^is„pTey,ostr  .„     ■:     '  .,      .. 
'''  •G6i^pii»-ii^le,--'eyii>i'irHeitm'i  i-seffMeitfiatt -^a^daU  fiimuduabn 
t"/''  ePiitiritiMtiietttm  ;'■  pe<i/*M''uad«elin-;  ' antexHo:- i^aritmit  tiiaria 
="'  "eHKHtf,  liiarHciUativ;afptndieibM'digitiJbrmibvr^abtHiji^^ 
'•^  '"^hifHq»n¥iltatiE{'"'-  ■■'■■'■■  ■'■•-    -!       -.■.■■       -.v.-  ^■.    •■■,    .  : 
This  e^nus  closely  resembles  the  two  preceding  in  th^  ^u^r'and 
'fiMli'liifVhle'bod^i'hBvlfi^  the'Miin«  iiumbefpf  wttcuktioiiH,  pos^ss- 
IM^tht WJfh^'nUhilwroP'tbet,' >Md  h&ving''»iniUr.cfUHM Am.     It m 
tH"ihS  iftl-ifettire  6f  tll^  interior  anterinai:  or  eephalie'lMTn»>ia,the 
YAe^.'^hVt  tlti*' 4nf()0rtaiit  difV^reneehetweeil  ttteitwo^enem  eodsta. 
These  antennte  are  very  large,  aild'aro  mniftosed  -of  tno  jakits.    jAt 
JiheJBftsevof  tbe.fi^^tgoint  a^ccflijilicat?)!  appa[;atus  arises,  whic)i  when 
flW&»ld^,pre^its,*yery  curious  a  ""  ' 
4#».,c«r»;ed,.  vpry  flex^hl^^bpdy,. . 
JffliWte^Bi  wd  composed  fif,  nunjf 
animal  nan  fold  up  upon  itself  lit 
ternal  edge  near  the  base  are  fom 
TS^fftUgVfPf^l^ett.fl^  their  iii(gTii 
to  thea 


fingers,   and  in   addition   to   1 
si(aT)e4  Jwdy.i/potlied  «^  it&  ejjf 
itWriyrfiftTBffll  thej  l)saej;«lilse^ho4»< 


3iSt  ZMio^ieal.&ititt^ 

uiiidvniwtJiithtitMtttiio  tbeiarineAnil^uefl  toAilMttefO^ifoWM^fts'fVoiu 
boscis,  but  nhen  in  pursuit  of  the  fmtaleiiia^^taeatsttimtlfMea'yi^ 
foil  leneth  and  preBent  a  very  beautiful  appearance.  r,    ,. 

•■■'^H'4piirfeStt?thi^-^nAslaraM%|>f^^^ 

ma™  vatidis,  cylindHcui,   apiee  «e»ri«iH(ltf{»;^>^i«*^'^Bfe**«/o 
ad  basin  arliculi  tecundi  armatit ;  Jrimte  rohimalb;     Ojhi.I 
.'•lio4g.itaarUl^llbiilfteWiiAfe-Ij^B-'l   "-^  ,■.>■,;.,>,  ■...HvA-l^v,■,a. 

Pro  Synonymis  vide  "  Baiiffs'N*'.;  ffibt.'of  tfte'Bt4tii[h  'Etitb&isi' 
traca,  Ray  SocietjV^*86*^'^'     ■  '•''"■'-'■  '"  "J""-'  "■'"''  "^  ■'^'^>* 
v(Hfa*i'>in'Aiigli^  aMtH  ftt,p^  Otiieikta.'Slt.-itiil"  ■'■'•'■^•"l^  ="11 
>iffibM^perimL'Wl]icbT«Uura1it'inUJ^'t)lii»ei'l0lIhg]k^;'kt«U'^1'fa# 
BtwoEti  8mitait\aMi-^.;iB>lbtf^f^M  itl'foFHi.'Stja'niie'tti&lt'b^ 
e«fi«iiB%)'F^  k»tRti6(l<iB' WddW.' 'It'ia  >tip4lt^a:  Uf  ih  M^%1b^ 

tlj^dnfenqv  mtetmn  or  oephtdiChwtl^'Etrei^f  a'  b«krr^l  tWislm^V 
bluish  grean  colour,  eim»Wl!|*t:itlMreStithiity  with' a  ^fliie -rtd''hiitf.' 
f^JdaiuUd  floavn  o^adriehived; '  The'fbmal^  ha^  il  Mrb  t^rblbW] 
tdong'tbt'vhote  tength  »f  the  'tta<;fc/'iuidi'the"iv«H&ri  b(%  Wri'f&fT 
o^OM'ircotdoMl'in  afcA'pe  Mtd'Uf'B'iMM^'ftrdffib'.'  '  TUb%(ty)o^ti^^^^ 
tennn  of  the  mate  are  verr  strong  m^s,  'diiidetl  hito  'tit<6' jiJUAf^i" 
the  h^l  joint  .is ^ thick  apd  fleshy,  andj^i]^^^np^i)l  J|w^^jf)llI^}n^- 
cat'aiid  curved  ill  the  form  of-a  lioni,"  hi>Ying.,«t  ^jii^;)^f^,;(rtf!fe  it 
joins  th.e  first  joint  a  fl^t  plate  att|ch?i}  to,  jtiTie,a,?^,»'ijh  ^^v5rai,gtout 
teeth,    'the  apparatus  which  we  find  ai  the  iiase  9E  tie  fifat.ipi^t. 

b  ,f|I^«[t,.«tfnt. 

-,,[]  ni  isifei'3 

d  -!r  ii;3ii  moil 
/I  ?]]  JR  illa^J 

.^MtAWOiesMmyijii&ibTbfliF^dcAsnbed'M^M.'tin^iai^^ 
gr«^e,du  Biigti^  dmina^'^iflMiaattd  ib>btie<^oolftbf'3)»atei'i'Bearfon- 
tainebleau.     It,isitr9n(fiMeB^,>uti(snid&dn4hnftthe>pfe««£>g'Bpe' 
cies,  and  is  distinguished  from  it  by  the  shape  of  the  inftlrtnTnnjytlwlr 
or,0(^h^horii8!wi/th(Mhdel    I'Utesc-oi^^^weWs^o'ic^^^vae 
bas^  one  Urge,  and  armedi  ob^itsitit^iial  nigt  tiith .  Beiwnf  latdaiii 
te«tK'OT'l7beq;:^  Aecond  muDhiaroUltT,  i!jdiMKc»^iib«ilti^d(leJt%' 
back  upon  the  first,  and  sinuat^^^A^lahiW.weiwdi^Uiritiootksd'iM'') 
tlMtap(eK<i'/7}m<bMgLinhboil-lik«^p«fiTlagbi<whic]h>i^mn^>Ap(fli'iHe 
baMic|fitJh«  tiNt'ibwb-a)ipalTa  ito  rMnd  oil^iitiKliveTyiEffiwtlipThMfeA^'l 
alM^fAt  Wit,  u)at«fld(ofi'tha4$Dutf)daha'jQpi('tik&ibodJefl,  ahctlltw^ 


tWitH,Bfl«l!tei»(it«»twABtnlotll»*.-,,li  'u,  ;m.'ii;.]  ;ii  i;.'''   li"!    -i  -■•i 
marit  vatidU,  arliculo  haaali  magna,  teriainali  parvo,  ad  batin 

Xong.^-lfl.iio;.,,  ,  ,^,.x^vi^,...».v„.....  ,^....^ ^^ '.,. 


5.  CHiRoaftvliv;kl.iJV  MtiiBEMMitlraifiNosi'-i^iBciwi^  ']Mni«AiH§ 

ri»b^Bei»!)^>ii.ri>*3.ti;!?i  r£il7>*a8<ii8*l)bj'f!-in  lim  .'■    ^i     a,,  h-.:.! 

0|i|irfcw4l"J)ivLitobnin'i''Mf'irfCTu?ft^jj-i- ■!-  l^tt;  .Mi'   ■  :i  ..  ■  if'    ' .  ,J 
3lliiR«picii^iw|iiidLiU«iil9!Jran  |!i  twill  lititiBi^iiukiigtA,'  waf 'flfend' 


224  Zooloaical  Society, 

and 

teeth, 

tbfe  " 

Corpus  molle,  gracile  ;  segmentum  caudale  pinniful^&ifi  tt^^scil^ 

^  ybfJ,  bp4y;,m.,^bis  igfi^^^jCfPftsist^jQfiitbg  fiaippiP  juaplb^ni©^  se^e«|$ 

Yid^c^  intQ  i|Vj(^  jirficHliatic^^  ,5'ij?  l?ftft^l  j4?fftt>l;Mw^eiUwxrti^'  Wtewwrf 
c«ted  (jiigitifqrw  ^  ^«4  v  fi^^ts^l?f 4  ?TOMft|u»<  pC  .C^t>:«o^pA<i/^w, ,  l  ^Tlifir 

the  Dipt.  Sc..^ftt.^K,  \'yk^.ji^i;^pf^,MulvMff^¥^W^§t^i\^^ 

vi(w»ly  Ai^e^by  P^wn^^r  frg^mpfii^/^A«*  M*il,4boPgbft)k>lJBMlift 

Art^ifl), ;  I  ,|»j:efe^.  ^^Mng. .^t.  JU?  ,l?j^Td^i)irig. ,^,b?  ,ffmir^**atitf^fiw^ 

fUioth^r.^ync^^t^r^^..,  ,  .  .viV-   -.^^'tc  'h-fr.-.  v'r.tff-tri!  '.:  "lit  Jit^urfiu  •>dtlo 

"  Fire  ape9}^?^.hp>f^  b|9?n:4pWi^A-,i  .}?/.ii:  1>''*.."  .•'u-)-:'ir:f)  r  Auffh^Al^ 


Risso,  HLst/NAti-iEttt.  ^m\k\  Vi^e5i;>^t'«iiA^cfei^«ik^'Nrff^m'r*^ 
Vert.  2nd  edit.  v.  199  (note);  M.,  Edwards,  HisL^Nat.  Cnifit.  iji. 

in  Gallia:  in  Mediterraneo,  prone  "Nice,".&c.     „  ,.  ^"  \  '^'   X 


ijraiiia:  m  ivx^oiterraneo,  prone  "XNice,   .<sc.     ,.  ,,        . .  ^    .. 

Il(is '•^fTedfe^7tvl^reft^^e'en(k'%'^h^^^^^ 
Scblosser,  in  the  salt-pans  ai  Lvmii^   "        '  ^  ^^    •    ^— 

and  afxyut'half 'in^  Xm  ill  ifeg^fil''''^ 
long  ^  tiite  tiodV.,  W(i  tb^'fckil9al4bgW 
small  lobes;  Vrlii A^fav^' orfei^  ^  W  mffWPi 

,->/;.      .   ■:      •.    ..  .-.«..:T<i'U       1'     ■/''.     iiiii.'nt    f»;V,'    <!.;n;/    ,>'»!  nq-      gall 
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p.1  rlitfi"  m  pn,  ^.  msr  .w  fit.  a^wt^lW^  .9f  .ife  '^natt.  a^bwi. 

at^ii*f.cflnica!  tpptji..,,  Tjiq  termyial  joint  fa.lirpftd,  ^epda. n* b?:!)!  al;  a 
i^l^t^IffiJ^.a^u^  tliif.middlp,9fita]eng(Jj..AiMl.ter^ 
point.    Ill  tlie  female  these  organs  resemble  closely  those  of  the  fifpf 
ceding  genus.     The  oytt^rji^  b^,i^,tfrKe„,pf,^  quadrilateral  shape, 
somewhat  pointed  at  the  two  sides,  ana  opens  at  both  sides  to  allow 

die»«it»*MRpeL-''   ,       ■■>■'■  ■■■'  1  ..-.■■.'■■'■■  .      1  ■■ ' 

'^  l^heJ^uRj^A'MMtetnn'fb'Unded  by  Latr^e' to' rMtiive  a  small 
cmstacean  which  "^ftS'^ftimitf'by 'M.  OttTier  amoi»st  «ome'"'lnaijne 
Sk^iiiHh!'-whi«l^  he  had '  wcfeived'  from  Nice. '  Tht  ihitf  OftWacter  bj- 
MiwoKhe  distinguished'  the  gtmad  was  thfe  extreme 'shwiness  of  th? 
sdndoiaenj  Wbich  he  considtred  tennimtted '  almost  itnwedlately  after 
tbi"laat'pait<  of  feA  in  a  swollen,'  sewtiglobelar  lobe  fillect  wilK  a 
btackisli  Amtlar,  and  having  springing  from  it-a  long  thread-like  Ixtd^,' 
oflaiiB^k'colcmt  ftlsoi  anid«4iich  he  conjectured  might  he  an  oridnct. 
hCthe-'Brittsh  Museum  are' many  specimens  of  this  little  animal, 
reCtJTed  by  Dt-.  iAueh  fMtn  M.Cwrier,  >md  labelled  by  Dr.  Leach 
InmMlfl  "'ArteiUiaBitilm&itel  fwm  NJ*,  given  bv  M.  Cnvier."  Prom 
a^binftil  «^ainitiBtion  hi  this  speGies  I-  consider  it  '-specifesJty  identical 
wWil  the-f?onteef  saii'ntw  of  Lirniteffls;  thft  JrttmiamKna  of  LeaCh. 
Th&ejjieflitneiM  in  the  Musewm'iire  all  feinales,  and  npon  compnrm^ 
them  with  specimens  of  Arttmiir  taliita  ftatii  Lymin"ton,  no  ififfer- 
enoe'ia'percfeplJble^  ex«pt  that  the  Bpeciw*ens  IVtrni  Nice  art  rather 
whiter  in  cOlaar  add  haVethe  brariaii  bag  and'  ab^meu  of  W  darker 
htiBj  I  It'ia  ilndoabteifly  this  darfc-colonrtd  ovarian''bn^' that  whs 
mstaketiby,  LatMtl«  iWtJietBrniihtttlott  of  the  body,  &nd  th«  "long 
fflnTMUCUIcfe  ari'aVidtfct'"' which  aprrnga  from  it;  i3  in  reaRty  th& 
abdomett'.'  ■  The  ■  ditfereilce  'io'  cBlftrtr  CiideKtly  dttpends  upon  the  food 
of  the  animal,  the  alimentary  canal  of  the  specimens  from  Nfce  bebig' 
filled  with  a  dark-coloured  matter,  ftins  giving  the  afbddmen  a  bldctish 
hu^,ji^ljile  thp^e  from,  l<ymiDgto».  have  tbf  cfiii»\  .filled,  with,  matter 
dfj  Sj brij^flish  tint.,,  in  tfae, second  wlition  of,  the,.'R,fegnie  Animal,' 
in  W^9t^epf,t^,.iir'e'W'«.»a<^'!i*L9ti:eillest^y8,Jt,^ 
lequel  nous  a'avons  encore  que  des  renseignementa  tr^s  inipar&itt." 
Fronii tfcis.it  w^ijld.ejip^fiTi^^^frt.lie^^ad  .n^rw  seen  tiat  ipwies.'Mid 
ftijpwst  gfol^ioly^he,  ^efiin^f)|  bs.  bad  Tecwved  from  Curier,B*re 
a  \f\^e  i9jHT«d ^rom Jawmg b^^ .p^^erwd,  in.. spirila, 'it  is  jtW  At.alil 
si]jrpppng,.^hatJif|di(l,i^t.»>ser7Bth?iieptity  of  *he.two.;.  ,i 

"i.  'AitTEHiAM!iLHjvps£J!i;[i,  Timelier.,  ^ntennit  in/h^ioribia^maria 
gracililiua,  ar^ieulo  MCt^db.anffmloj  a^g^eitlii  dw/hus  ctp^a- 
lffiUlin^,»egmffit<>ta^aUhtlohato,^^n^tiffero-.  .\\ 

fps- 
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water  lake  of  Ldak  in  the  Oimea,  ia  alxwt  5  linee  in  leogtb  Md!x>f  a 
brown  colour.  The  inferior  auteniue.of  the  male  are  mneh  mp)^ 
alender  than  in  the  preceding  species.  The  basal  joint  has  no.  toofii 
and  the  terminal  joint  is  cyhndrical  and  pointed*  .The  superior  iMH* 
tennse,  according  to  Fischer,  have  the  first  joint  very  short  and  of  an 
obconical  form>  and  the  two  cephalic  segvients  are  considerably  elon« 
gated.  The  abdomen  is  slender,  shorter  than  the  body,  and  is  termi- 
nated by  a  simple  biiobed  process  not  furnished  with  setas:  The^feet 
are  rather  long,  and  the  terminal  joint  is  armed  with  long  filaments. 
In  the  month  of  July  these  animals  abound'  in  great  numbers ; 
they  fill  the  lake  and  give  the  water  a  brick-red  eolour. 

3.  Artemia  Guildingii,  Thompson.  Species  Tuec,  reperia  in 
India  Occidentali,  delineata  est  a  Domino  Thompson  in  ^  Zoo- 
logical Researches,'  sed  non  descripta^  neenon  satis  accurate 
delineata  est,  .  *   . 

Artemis  Guildingi,  Thompson,  Zool.  Research.  Fasc.  v.  1. 1.  f,  II. 

Hab,  In  insula  "St.  Vincent's,"  in  India  Occidentali ;'/?«?.  Jt. 
Guilding, 

This  species  is  figured  by  Mr.  Thompson,  but  not  suffecientfy  de- 
scribed to  enable  me  to  give  a  good  diagnosis  of  it.  It  was  found  at 
St.  Vincent* s  in  the  West  Indies  by  the  Rev.  Lansdowne  Giiilding, 
by  whom  its  natural  history  was  intended  to  have  been  more  fulfy^ 
detailed.  The  body  seems  to  be  thick  and  the  abdomen  shorter  than 
the  body  and  stout.  The  caudal  segment  does  not  appear  to  |>e 
lobed  nor  setigerous.  The  cephalic  segment  is  conical  in  shape,  and 
the  superior  antennee,  accordmg  to  Mr.  Thompson's  figure,  consJst 
each  of  four  Joints.  The  ovarian  sac  consists,  according  to  the  san^e 
authority,  of  two  articulations. 

4*  Artemia  arietima,  Fischer. .  Antmmis  iT^^eriorif^us  itn^ris 
validis,  articulo  eeeundo  latiasimo,  hamli  vsuden^c^iQ  ;  tmt^mm* 
superioribus  apiee  furcatis,  setigerisi  segm^o  cattdaliHh' 
bato,  lobis  setigeris,  .  v 

Long*  4-6  liur  .    .  \ 

Artemia  arietina,  Fischer,  Middendorffs  Sibirische  Beiae,  iiMl&$. 
I.  7.  f.  31-35  (1851). 

Hab,  In  vicinitate  urbis  Odessae;  Middendorff,  ...  'j 

This  species,  which  was  found  b}^  Middendorff  in  the.  neighbour- 
hood of  the  town  of  Odessa.  13  about  fro;^  4  to. 6  lines  »in<  l^ngtl^*  ,^t 
approaches  very  near  to  the  Artemia  salina.  The  inferior  antennee 
in  Uie  male  have  the  second  joint  ve^  brqad.  and  .^at.  and.^harp- 
pointed.  The  superior  antennae  are  forked  at  tne  extremity,  the 
forks  unequal,  each  having  two  tertnlnal  sette.  The  eye  is  very  large 
and  the  caudal  segment  is  biiobed^  eact)  lobe  jtermin^ting^in  l^ee 
pretty  long  setae.  ....;.( 

5.  Artemia  KoppENiAN A,  Fischer..  AntennisduaAus niin pti^* 

cedenie  ;  segmenio  caudaU  n9H  Muto  itec  Htigera*  '\    .,.> 

Long.  2;^-d  lin.  •    .      ^    '  <•.!' 

Artemia  Koppeniana^  Fisohw,  MiddendorfiTs  Sibirische  Rmi^  ii. 
157.  t.  7.  t  36-^7  (1851).  .if 

Hab,  In  Russia  Australi  \  Koppen, 


J 


'  -Thii  ifwcies  ttU  found  in  Soadiera  ItUBn&  by  M.  Eoppm,  aAdti 
tmly  from  2^  to  9  lines  in  length.  ItB  princip&l  difference  contrisU 
in  the  form  of  the  caudal  secment,  wbioh  is  not  lobed  at  the  et- 
tfemity,  but  is  simplj  sqaatvd  off  and  has  no  letse  Bpnnging  from  iti 

Genus  PoLYARTEMiA,  Piacher. 

.•.Corj>tuoiolle,ffraeile;-iegv^eatttmcaudolepi>imanitlliain*tr«ct«m; 

,    peilea  bratuMaUa,  paribtta  novemdeaim.      Antenna  inferiorea 

, ,      mam  ii-artioulala,  eirtieuli  ttrminale*  in  ramoa  duoa  diviai  el 

dmtibua   Kumerosit  inatrucUi   articuU  batalea  aj^endieilntt 

tetiuibua  armati. 

Polyartemia,    Fischer,    MiddendorfiTs   Sibiriache    Reise,  ii.   154 

This  genus  was  founded  by  Sebaatiau  Fischer  to  receiye  a  species  of 
the  ituuily  Branehipodida,  which  differs  in  some  respects  from  any 
bf  the_genera  of  the  family-     It  is  furnished  with  appendages  to  tlw 
male  inferior  antennee,  which  are  two-jointed,  approaching  in  this 
Cftifocepkahu — and  it  is  destitute  of  caudal  fins, 
structure  the  genua  Artemia — but  the  number  of 
i,  and  the  male  inferior  autenuoe  have  each  of  the 
ded  into  two  broad,  fiat  branches,  the  one  orer- 
the  hranchea  of  a  pair  of  acissora.  These  branches 
:ir  ed^s  with  three  or  four  rows  of  aharp  teeth, 
a  rounded  process  at  about  half  its  length  armed 
he  ^pendages  attached  to  these  oreons  are  coni- 
id  apparently  not  provided  with  digitiform  or  fla- 
ts. Ine  abdominal  portion  of  the  body  is  shorter 
n  any  of  the  other  genera,  and  the  ovarian  sac  of 
rateir  large  and  Uea  cloae  upon  the  abdomen, 
''MCnliUK  wheti  viewed  mnn  above  to  be  amalgamated  with  it.    The 
maie  organ  ia  cylindrical,  four-joiuted,  and  is  contained  in  a  sheath 
which  is  serrated  on  one  side. 

Polyartemia  forcmata,  Fischer,  Middendorff's  Silnriscbe  Reise, 
«. '154.  t.7if.  24-28; 

As  this  is  the  only  species  yet  known,  the  generic  characters  given 
above  will  suffice. 

'"•'Hoi.  In  ftnviia  "Tnmdra,  Taimyr  et  Bogaoida"  in  Siberia;  et 
'  Jirapri  "  Tri-Ostrowa  "  m  Lapponia ;  Middettdoiff. 

I'  Speeiet  ku)tia/iimitM,  incerta  aedk  awt  qua  dubuB  lunt — 

,:.!,!  Genus  BiUNCBiPiia 7 

''''i,  Brdnthipua ferox,  M.  Edwards,  Hist.  Nat.  Crust.  Hi.  369. 

This  species,  according  to  M.  Milne-Edwards,  has  neither  the  an- 
tWDiibtia  appeiAdage  attAched  to  the  inferior  antennte  of  the  male 
of  Brtmchijfnu,  ttor  the  wmpHcated  apparatus  of  Chirocepkalut. 
They  are  pointed  at^he  extremity,  and  thus  differ  alao  from  these 
itt^xaVaStreptaiepKalug.  Tfai  dcsonption  given  of  this  apedes  bv 
M.  Edwards  is  so  ^ort,  that  it  is  difficult  to  say  to  what  genus  it 
15* 


may  belong.  HU  de8ori()«ioa'is'M<AUte»t^"  Conies  c^phaliqaes 
sans  appendice  fiha  du  c6td  interne  de  leur  base,  polntues  an  bout  et 
sans  dent  sur  le  bord  extfefnl^.    'AMomeii  lUse,  ntweoires  caudalea 


cilia.  la  some  respects  this  species  resembles  the  figure  of  the  Cancer 
paludosug  of  Miiller,  but  the  fragments  are  too  much  decayed  in  the 
spirits  to  enable  me  further  to,fles(irifcftiit(,i.It(|ioW)BrtT*^e^to 


X-'i'-'i .'-.innii::  ,-ii]jj,ij;Cr|Bp"*"^***'^''****''**^^""l'  S.iii^looi-rfgitoi 
■■  t  ■Jt'&bre'i.'f  a  species  ol^Bri^cteiJ^i  ,w^  'ei'tftii't'e^d'at  Jf^SJfl^ 

fignr^  «as  nyj  s.i^^ieptly '^afcuf^rfy  maife,  -k  «»  ^fu$S 
Bjenus  to  be  made  out.  In  an  probaliUty,  fioweter,  it  may  pfore  til 
be  a  species  of  Streptocepkalut.  It  is  a  native  of  India  and  inhabits 
freshwater  pgndhrui /HI :^  ■m  /tmi  »o^  .h.  )izat(ui 

M.  Audouin,  in  th 

61,  1§3|6,  menticus  a 
aa'inhabitiiig'tlie  ^ 
2nd  ser.  ,vi.  230,  he  as 

five^^ii/oujjd'Sii  a 

descnpfiop  hits  eWr  % 


V«alu  to  two-thirda  of  ita  length  almost  straight  ;"ktit(!H(»i''exlrtmitf 
raft  wMa,l'(lHhi* 'tPeriilr  °' Bta-^!pf  oMiiJf^^ 

t!fe^'^c'Wr^aiiW:'^tfi^^irj^aFaT)4Kfho^ 

ber.    The  intennediate  spaces  are  concave  and  are  covered  all  ovei'**llh 

h-looking  spots  bfJut/iHregitlaf-tiuiECficliHpp^Braiice,  approaching 


HldiuliJi  jjii.^  i^lijiil  'to 

BOTANICAL  SOCIETY  OF  EDINBURdUV'l    i    ■'.''  '-    il 

June  8,  1834.— Professor  ^alfourl"Kesident,  in  the  Chair. 

1/      nh    ,ir    ,mr-l.iA     I' 

^ftjlfif,  pp'%  g¥pef;ei[  ,^t^ac;' 

idyW  cfrtfuiij('i)ie  fdssU 

pi.^tkf  .pit  the  atructyre  qf 

fte  particularly  lioticed 


230  BoianietH  Society  4f  E£nburgh. 

tlie  occurrence  of  scalariform,  pitted,  and  punctated  vessels.  He 
was  disposed  to  think  that  porous  vessels  had  been  in  some  instances 
mistaken  for  true  punctated  woodj  tissue,  which  is  characterised  by 
the  presence  of  a  circle  and  a  dot  in  the  centre.  The  pi^etice  of 
Sigillaria  and  Stifftnaria  in  tsoal,  and  the  conversion  of '  their  'outer 
portion  into  carbonaceous  matter,  clearly  showed  that  these  plants 
were  concerned  in  the  formation  of  this  material.  He  did  not*' agree 
with  those  who  supposed  that  eouiferoua  wood  akne  iotmei  ooat  nvsf 
with  those  who  thought  that  certain  rings  which  appeared  on  a^ctioni 
of  coal  parallel  to  the  plane  of  8trati£Gation  were  the  ends  of  woody 
tubes.  TariouB  plants  appear  to  have  joined  to  form  cod,  «hi^ 
may  account  for  the  di^erenees  in  the  appeoranoe  of  different)  parti 
of  the  same  bed.  Specimens  were  shown  of  Pavrot  eoal  *ywJ9fiffg 
numerous  thin  seams  of  Cherry  ooal.  The  extenfiive  fern  veg^tatioi^ 
6f  the  carboniferous  epoch  was  probably  oonneoted  yrkh  a  paucily  of 
other  species,  and  seems  to  indicate  a  uniformity  of  temp^titm9 
throughout  a  large  area.  Many  plants,  however,  whieh  aite  •cop^ir 
dered  as  Ferns,  or  allied  to  Ferns,  may  prove  to  b^  Oymnospepsmii 

True  punctated  conifaoas  stracture  may  be  seen  oceamn^Hjr^Ml 
coal,  but  it  must  be  borne  in  mind  tliat  this  tissue  ocottrstvi  otber 
plants,  such  as  Winteracea,  and  that  tissue  very  nueh  veaeiabJjffgti^ 
and  apt  to  be  confounded  with  it,  has  also  been  detected  in  mafior>  olher 
orders.  Much  is  still  wantii^  to  enabk  a  fossil  bolanist  to,rsp«a|^ 
decidedly  in  regard  to  the  true  nature  of  many  of  the^  Q9al  plmitdw 
In  many  coals  evident  sporangia  have  been  detected  in  bige  quantities. 
These  resemble  the  spore-'Cases  of  Lyoopods.  In  Forddl  o^d 
these  sporangia  are  in  vast  abundance,  and  they  are  aasoeiated.widi 
Middletonite.  .1  .  .     j 

The  varieties  of  coal  are  very  niunerous*  There  is  a  gradual,  ipusa- 
age  ^m  Anthracite  to  Hoosehokl  and  Parrot  Goal  1  fu^d  ith0:li«iU 
between  coal  and  what  is  called  Utuminouj.  shale  is  by  149.  mMm  df« 
finite.  Judging  by  chemical  products,  as  well  as  by  miqilcNs^iiioal 
and  other  clMiracters,  there  seems  no  reason,  fov  sefiaf atj^  Bogb^^ 
or  Torbane,  Oapeldrae,  Methil,  and. other  browa  Paircot  ^tpals^  firom 
the  category  of  true  coals.  Dr»  Fyie  has  instituted  oaveful  analyaei^ 
by  which  he  showed  that  Boghead  <jsas  Coal  and  Boghead  Bpu^old 
Coal  yield  the  usual  coal  products,  viz*  ammom^id  ( liqHQf#  tftr» 
naphtha,  benzole,  naphthaline,  grease,  oil,  pitoh  oUj.  paraffip^.aifd 
pitch.  As  to  bitumen,  a  matter  soluble  in  napbthf|«  thist.atialis  )]il 
very  small  quantity  in  coals,  and  is  less  abundant  in  Tbi:bane  XMal 
than  in  EngUsh  caking  ood.     Dr.  Fyfe  states  that  in —     / 

'»    '  •  ■      .  Per.eeiti 
Capeldrae  coal  there  is  of  matter  soluble  in  naphtha  .     O'O 

Torbane  black  coal 1*2 

Torbane  white  coal   1  -4 

Lesmahagow ... . . , ,  , ^    :S:3Q 

While  in  English  caking  coal  it  is  4*2,  5*8,  and  even  6  pet  cent. 

According  to  Dr.  Fyfe,  the  following  are  some  of  the  t^suk^-^iia 
fegards  volatile  matter  and  coke  : — 


JMuunm  Semiy^  281 

Volatile  matter 

percent.  Coke. 

;      li«oe««bire coal    , %»....     26*6  73*4 

i.    .Soghaadqoal  ,.« 69*0  31*0 

1    .  Weq]jjs9i.  Capddr^e^  Methil    .,.,.•..  33*41 

?      Metbili  upper  part  of  aeam    ..,.•«..     70*5 
•.  ,    Meihiltloffier partoffeam     ..,. 37*7 

WhiSe  in  boghead  coal  the  qpuuxtitr  of  carbon  is  small,  the  quantity 
df  hydrogen  is  l«rge,  and  heinee  there  is  a  small  proportion  onlj  of 
Iked  cAvbbn  left.  There  is  a  difierenoe  in  the  quantity  of  coke  ac- 
ebvding  iu  the  eoal  is  heaited  slowly  or  rapidly  ;  when  the  heating  is 
Mpid  the  quantity  of  coke  is  smaller.  The  quantity  of  white  ash  left 
%y  many  eoahi  is  ymYy  large.  This  is  particularly  the  case  in  Loch- 
eel)y;  Gapeidrhe*,  Wemy«9,  and  Torbane  coals. 
^'  O^Terlewingall  that  had  been  recently  done  in  the  examination  of 
%oal>  Bt.  BklftMiF  is  disposed  to  think  that  there  is  still  a  great  want 
<$f'inf)i*tnad<m  on  the  subject,  and  he  particularly  alluded  to  the  fact 
that  no  'Chemist  had  given  an  analysis  of  the  reddish-brown  or  yellow 
Matber  which  is  met  with  in  coal,  mere  particularly  in  Boghead  gas 
tjoalv  ainfd^that  until  this  was  done  it  was  impossible  to  decide  as  to  itf 
MtttttilMid:  oi"resinious  nature. 

^'Pro^sorFleihin^  entered  at  length  upon  the  subject  of  the  for- 
mation of  coal,  and-  alluded  particularly  to  the  differences  often  ob- 
MfVableiM'sftkla  i»f  thesame  bed,  which  he  thought  indicated  a  dif- 
l^«rieid<eithsr'itaf  the  materials  of  which  they  had  been  formed,  or  in 
'tbe  mannel'  in  'which  the  deposit  had  taken  place.  He  heartily  con- 
'buffed  in  Pi>ofesse(r  Balfour's  tiews. 

Professor  Edward  Forbes  stated  that  although  he  had  not  hitherto 

tttkenp^yt'tntbe  investigation  that  had  recently  occupied  so  much 

itIentiOA  in  Edinburgh,  ho  fbh  that  it  waer  one  of  great  importance. 

Be'thtya>gh%' ar  hiistake  had  occurred  in  regarding  coal  as  a  mineral 

^Mthey  thlin(Ei»'  k  t«»ck,  «ind  showed  ihait  we  onght  not  to  confine  our 

Videos  at  ooal  t6>  tibe  deposits  of  the  carboniferous  system.     He  parti- 

nOfikrly  alluded  to  the  cretaceous  and  to  odier  beds  of  coal  found  in 

ttariouA'  parts  o^  the  world.     He  thought  Dr.  Fleming's  views  to  be 

^eal^ei»'tlie  truth  than  any  that  had  as  yet  come  under  his  notice.  We 

.ftr^  very  much  in  the  dark  as  to  the  real  character  of  many  of  the 

tAMsil")Hltnts,  and  more  so  in  regard  to  those  which  have  been  con- 

>  Verted  into  coal,  even  if  it  were  necessary  to  assume  that  that  material 

'Was  entirely  of  vegetable  oririn. 

2.  "  Notice  of  new  localities  for  rare  Plants  in  the  neighbourhood 
of'Edinbnrgh,"  by  Professor  Balfour. 

,  LINNifiAN  SOCIETY. 

Deoember  20,  1S53. — Thomas  Bell,  Esq.,  President,  in  the  Chair. 

Road*  fi.'.'  Notioe  regarding  a  Weevil  of  the  Vine  and  its  Parasite." 
cBj  lifihn  Ciwrtis,  Ef<q^  F,L.S,  &c. 

Numerous  insects  have  long  since  been  noticed  as  injurious  to 
vines  in  the  South  of  Europe,  and  their  history  and  oeconomy  have 
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bebiLably  disQiitBed/b^LBeitoaWidckeiiaaia^di^  AstflouiBoriAl^^ 
the  Bce^s  oB.wweevk^tiiBBkedihf  ¥\9AmBttiaMtiekit»jBfftuMtiiMfff9 
ehteB  iof  iSchEznlienn  and  loldbicf -aitflibrs)j<«ii»hf  loada^ 
(T^p^  '.^teiiaivtt-)iifiscbie£  xtox^hfiimesrbf  fiiirgoa^yid  wMh(L«i.)S4^^l94 
itiiBliftasftsaMre.;liiiiil]cridixi  tike«^bifeb.'j  l^utSn^i^xtBideiH^fl^iGcmiif^ 
m^neiIa»ti;Mr.'  OiB-tifi/wM  ffyigisgiy  tiBktoto'ti«bBotfkDh&-(jbitf^^9 
byi.  MvJ  Musi^o/toiuseeifaliflre  thei.^i^ffi^/aulmlmaiwrirL^ijli^hiA 

irinea  v^g«in^\tbam<AUcg\^^hfe9i'd^d]De^tla(dBttl  rby  ikberiaiUeTi^j  (fp^id^ 
^irDftdidiirifig^  the  ]mGt|Butenefc4d}veagfarM^9taBQd(^]^  "miie^imiii 

tiaA  imiearott^nt)  bke  [ci§iQn^<}  tburt  Idle  .elfifadrstt^tfiltlDW^f  M«  Df^y 
on  AttelabukiBefUbei  Lijcreiklktfi  itx^tnlKceasairj^itoi/pQi^^  ial$[idf^ 

iMx^IiithcL  Icavcfi  aritb(im«AfasnakioidopteciH»fl[iiuiltU^fif48s^^ 
howeyecJltoii9ite^tbAt^ti)hfiBjiudQl)«nseYii[(i^ 
th^rdhcfwAtnimJ^hcuk  \&Mm^  i^  mMihliAaa^^dnfAn^  .^tfidgg  or 
ttvo^  mp^a  thej  li{bpero8tto£[KeUtdnid'jsBbieqve«l(l(]^i ni^  ufisdihe  ib^^ 
poptitoi^leawitfg  1^/Bppet  parttitntbiAcbetVfii  ttotnxtiir^ainf^tgVfi^ 
and  tibd.itea£idpe0:nQlilfQd  p^feda/ddnsidera^l£fi^9di30(^eiiip]r^ 

timtis^^^^Ktfaiyy^ibati^rieiitic&ii^  iipp»ftd/ti6rbft)foUfi&itpjf^Mj|bo 

base  to  the  tip.  .luoif)^  oilanKriq  '{rir»  to  biovsb 

vr?ltfr#l€uTt&'^i}dinoi]Mdi/|objci:}t/rQh^fti^^ 

^tb(h^foniitte<)SQoiiety^inRai)i'^jxaHI)iiiilteiat^  ^oi  adiMtooirrJijr 
Ik^^.iS'iixppii  of/Xuriciuipoipi^hodifliii  Ito^NjiloBri  ^iii]ifl(U'icteMei8e3feiufe 
Melidii^dbBfk«i»'j£3i(  .BuwaifflaQd^£l;mil7)i6S5^^oi^  Stoija 
(jcniiidaidi  lumlDifettoriBavasibto  dtMilHobuid^hiiijfmMtets  MeM^is 
a  natiQeotffi(i9hij^:risiig^i^iiHtfefti3b'i^alia^(^  2%itbttd  £UiitilB]^bfMr 

Jime  of  the  .same  year.  ,   ,^  ,  ,     r  -,  r     ^  ,      « 

•{u.      ■  ?1y^.^v^.^^^\^^*v/^^  )  lob'UJ  hnula/.  odi  no  b'^Ioa  *'   .iviiJiin  bus/i 

Read  also  "  Remarks  .oil  tfi&Isl-piGDAtEEiB^painefiiftbS  jU^Ute^a 
«Bd:^«][osqop6t^«df  }j%i  ArtimriHqDfK^,  fisit.^fiiR:fix{£iLdS.I8cc. 
[iiMvalixntB^  adddiesy  tkHtIimd3i6~it»uisde^^of^-ai&  eoLfae^iariil  sbriesoof 
giitobrsd^ltHii  bn itheiinakfap&Qpka A%»(3eapfe(Aatiyiig>farae^j%  of 

IkfiiefScdtifiDred^QntBNaifipii  dle/tioraitelialdlQosibeiiterb^  IhadQilli,^ 
lo^rirbqudBldjrolDbeEi)  ooiBiplbfedjR^SBfiljBfl  d)y>.lilie[auiics8ftain4}yb3#hio!| 
pneseabid  iiltqlfi)A3{ii(fe.iUe.liefl  Isffisjde»iaKiofd/dokSiii»'iexbiliitd^iIii^ 
ob^efrtfe./IiiThoxiocoibpoaLfeion^fitli^Utt  tdsmgrjip^scb  ki'tbfgel^itae 
bodies  j ^nd^  i  ihtghi  iba^Bif y i^g .  wj)Q^e'i70  i8\  ^ 8iiclivV3tha&i xarpn  o%itk 
lenses  most  carefully  corrBi±BAfliiirKf)^bHyfiBnfl&Mtffl|[  If^raddlaymprat 
purposes  of  investigation,  we  are  left  altogether  in  doubt  as  to 
■whether  or  not  the  ph3elSotteT4S'^6^''2Slour  arise  from  refractmn. 


mei»bniM«$riift^f Ai  e^i«^iWRy«r«isJiij^l  .a  .U[Miti&t»  evIkdlflrfi^i^aiBl  cir- 


f^JiS))! s \iki ^\^e»dake^\hannwiskdi  ydthovatu]ia9e^  ^vihea-^'^m^  the 
^»ll]»k«iqc^fl^(«id>i0dihtt/{tv^     trMtoypUetotbiiena'idight^beioite^ 
l»ltfS»e$fln[(ier4ioQihi9/^su^eet^'rl^  ttiie>mmia/{)><iitid'Jid'jwhick/be'.^iahos  to 
4d}i^stttemiohrJs>  the^rdoufjk  existidg^ikl  idslndndiasito  tlieimtuie 
e^^W>edic^atideit]db«di]i}2^ l^hreiTb^g  av/aail  ey^ '  ifaTtbeilnfasdrim 

^ii^^i&i^«ndm^si^rA'bi6  toifeiisp8ctrtha67tiieli)ed'Aok(Brixle})ended 
^ tu w^^sfl^^^fl«:tadfi,/ih Itfc^^edkxif Ghitmiydottiams' iBtdmseuhs,  In 
jllli'dlpi^ohfiflr  hk{iiBniiflffMad^Bef^fiM'jmA>JSj^to[  edr  (^q  liridi^duri 
^«)lMhi3U:»ho^evefici)uld'^aEdd[4)etJbiDi^^        focus  dtioBt0;tti«i 

Kit^falU aiifli(\(^^defit)et^i£obd9,o4fh^(fappfe«fedo]iEi  (In-i^Utovoloorteilft 

^u^riJ^1dtta:2siiggGstedI^  tbml  iwdsi iurther >  Kmatfif idedi >  iby//no4ibing 
i^ii^b(mlSLti\tinBtifsa»ooh[ckko^  rioimi  inuaijapvaiipiflik 

^fiOdk(ftg0^idiJfliiiadl-dJBia)iipos«dpbohaki§cte^  odlb^v  >  /-o:l 

10  gii&ttv,  4:t^b9«i)rc(99iftl^ffioinad  ^iJM  '*bsiC(iraEd  Jindg^ wutitkeroribiMttl 

(MflM  BeerOTtii|ioomelaDQb(iaf  aJb^fldtifulxviaisaki  s|ia4«xactlfitike'an 
t)«p^]$l^l^  lit  e9d#yaie8^ef^iiAG^tsdiiD^th(dfodai^es^^ 

oik  tol^t^if  cikattottteif  t^^tiR^ippt  d£t&e)si;laroh€g[i)aiD^lbu1[  iaetogfethetf 
devoid  of  any  prismatic  colour.  .  4 1 1  •).'']  :  - 1  "  o 

^cfiAlthdtg^fU^ciHffa^ibutiiffie%iionidini'qu^a^  Mru  Men&ey 

l[tiit«cPldii»|ih«  hd&  ImbJrt^^ted^isxofiifeidmti^^ficxpi^oiBiinin^ 
^in£s(3t^Aei^irtAiteal^  hid£(^knaiar]iiiiIfi}^tt^^oqitaoniiib>^ii^ 
eiisi^B  iiiife9dfeitopi^s<i)v^09idngf'3(^fiiidtffai«^  kik8«ai:ni^ld2rcoti|^ei# 
atMtioii  toV«lis^^|AiiDi?bad(^draiMi)tiiid3^iRS8fcatei^ 
«iAce{ai«t»D^  Uldl^  bb^detiir^  ^difiSdr  sligistly^iaitliisiizleorliectioh^ii  h 

Read  further.  "  Notes  on  the  Natural  Order  Crescentiacea'     By 
fieotk^SdiixkanlDqEsq^^BuiDvj-FiLiSt  &o.^>hh-ra  oil  -  .j^Jj.  b..^;! 
.OjSrBeLli&h^>&^9  '^'S;  ,t;^lapMicaQciihii  rfShtioA)^  .tliqcpzoittif  /posi* 
liioadivf^thtic^eaxB  £3rekj^»^'aEt)ridrStsrial)]eitiBotk)&  Baliinll  syl^em 
IbiQttB^n^fit^deiiteffta^iie&da^tCes^J^  DsiDttndc^l^ 

tiDJe.iiltisiDdf  ^eintfiiaaooi&tmittJtffiaM^th  BigfU)rdts€v^nQ^v&Q^jfa:^t 
]{oiiited7(l>iib;tl£eiDijclaiiilsvtb  ibdfirs^afidddl'|uncK>  distii^ct  (Hatn^  brdet 
^Uid&tiBiilhGfanib^olaslaiaiiiedU'-aiul  Boof.  liindte}BAdbpted  (this  vtew 
alBdafiiBt)gKterB  dia^Ggia/b^  tU^ibi^ric^akeq/hoffci^eirldhly'lrfxiii  a 
ehigfle  m^\^^^£rfiixBntiai  C«;o^p({i.  ^fdr'iiGBi^Hih  raasdn  Dbi'Seemami 
jBt^pis^sIilie(i6bllkiivin^iaan?tfd^d)cdK^  7iii)i:/7iij  jcmir  '.'•"  j^ 


-lb  lar«i7)9ri«lM&s  ^^\\UM, «.  di^iiisiiki^iiii  4«tWd  aMttiaslyMKu}tflQm 
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avti.  CaJ!y«lib0r^famophyUu8,p«rBUteiii^  5*mani»^Y«Vaisa8^d«^ 
spftthdceus,  V.  bi|^titU9.  Corolla  biypop^na.  gaotopftaU)  8iibef^m-A 
pRaulftt^,  iofiUidibulifQcmtf ,  v,  hypocrateriiQon>ba ;  limbo  d-lobo^.^nbi 
sequali'  v.  subbllabiato ;  Jobia  per  aestivatlonem  duplicatQ-pIicatis  v.  9ub7 
plicato-imbricatis.  Stamina  4,  cum  rudimento  quinti,  coroltae  tiibp 
inserta,  ejusdem  laciniis  alterna,  exserta  v.  inclusa.  f'itamentdiiXTCL'^ 
plicia.  Antheres  biloculares.  Discus  hypogynus  glandtilosus,  bvirii 
baiin  cing«ns,  seapd  obsdletus.  Oaarium  liberum,  l-,  3^  v.  titi^Hbi 
4-  V.  pluvtlooniare.  CMt»/a  indefiniMt.  Siifhu  taamkialis,  iianplM^- 
Sttjpnit  bilobunh  y.  biUmeliatum*  Frm^tut  bacostus  1-,  3-,  v.  raridM 
4-  V.  pluriloouUrit.  Semina  plurima,  aptera.  jUbumen  nviivofh 
Embryo  rectus,  v.  subqarmtus.  ^    j 

'  Crt9tentmc9^  thus  defined  inhabit  chiefly  the  tropical  and  subtuoC 
fttcal  regions  of  America  and  Africa  :  they  are  not  found  is  £urflf>^ 
or  Australia,  and  Qnly  one  species  is  met  with  in  Asia»  Seimod 
species  are  cultivated,  and  have  beoome-  naturalized  in  difftvent 
parts  of  the  Old  World ;  none  possess  «ny  poiaonous  qualitie&i ;  <  As 
hx  as  at  prasent  known.,  the  Ordor  is  composed  of  abojut  tiiurtf 
species,  distributed  iwder  nine  genera.  >   -    > 

Dr*  Seemann  next  adverts  to  the  geotta  Oofyoiadtti,  desoxibBdiliT^ 
Mr.  Miers  in  the  twenty'^first  volume  of  the  Society  a  'Trannekionsf^ 
and  referred  by  that  gtntlemmi  to  ^gngniacem,  of  wUoh  he  rt^jaids 
Gre$centiacea  as  oflie  divitionv  whai^  he  fbnns  another  diyinon/of  the 
genus  OxfcladuB*  Dr»  Seemann,  however^  etatea  liis  4>pi]MDn'tiuit 
Oogydadus  has  nothing  to  dQ  mtk  BiyMomaoeiBt  even  in  the  yndsdt 
sense,  but  belongsto  Myapomoem^  beingallied  \!OLSteMcUla9iB.k^tk\ 
and  Bontia,  L. 

In  conclusion,  the  author  states  that  he  diatribuAes.  the  true  Qreg^ 
emitiaoeik  into  two  eeational  eubdivisionSy  as  follows  i-t-N^    ■     ^  ••.  i 

1.  Tan^cibjs.     Calyce  persistente,  regulari,  5-fido — Coha^i 
bkmk,  Fhyilartiron,  Tanmcimnt  7Viptiuiflrta»  i90tep>(?)« 
V   S.  Ci»8CB]inEJB.    Caly«&deeid:iio»  imgttlariiSpathaQfiO'iF.  bipMr^ 
tite-M^ParmBniiera,  Cresoeniia,  Kiyeiia*  •   -  •  i     i    .>^ 

'  He  adds  that  all  the  plants  belonging  to  the  Order  have  a  t^nd^eir 
to  form  winged  petioli;  and  thinks  it  not  improbable  that  tbesittpJio^ 
leaved  species  may  hereafter  be  looked  upom^as  plants  with  Abortive 
leaflets  and  highly- developed  phyllodia.  The  ovary*  too,- he  reiMik», 
in  aU  CresoentiaoeeB,  is  unilocular,  with  a  truly  parietal  plaeenltattodi 
and  it  is  only  when  the  plaoentss  meet,  as  tiiey  generaU^<  do  whed 
the  fruit  approaches  maturity,  that  the  plaoentation  appe«ir8'te>  be 
«xile,  and  the  fruit  two-  or  more  celled*  ,<>  ,\ 

?»»in'i» ^tmi  n  iiiij.  Ill       iiji.      »»i...      I.       i»'i.       - 

MISCELLANEOUS.  ! 

OnMdDtfve^opm^^q/'Coeniurusoerebralis.  By  Prof.  Van  BEKBoitiir. 
Extracts  from  letters  to  M.  d£  Qtjatrbfaoes* 

The  following  is  the  result  of  the  experiments  on  Ccenurus,  .  Vpu 
know  that  M.  Kiiichenmeister  had  a  dog  which  had  been  fed'  witji 
Coenuri  at  the  beginning  of  March  in  the  present  year,  and' which 
had  b^a  pMaing  ^ro^hftUie*.    This  dog  was  killed  on  {^^  ^ih 


i:  t 
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$ic^,  nid  M«  Kiiclieiimeisler  forwarded  some  of  the  Tfenias  of  the 
Ganurua  to  Louyam,  Copenhagen,  and  G^ssen.  The^  arriTed  at 
Louvain  ^ive  on  the  2?ih  May.  They  were  immersed  m  the  white 
of  an  egg.  I  kept  them  alire  for  eight  days,  by  renewing  the  white 
of  egg  every  day. 

/  On  the  day  of  their  arriyal,  at  nine  o'clock  in  the  morning,  half  a 
proglottis  was  giv^n  to  each  of  two  young  sheep>  about  two  months 
old,  and  ia  the  afternoon  each  oi  them  to(4c  an  entire'  proglottis.'  On 
^e  8rd  Jnne,  one  of  them,  marked  No.  1,  swallowed  another 
proglottis. 

The  first  symptoms  of  vertigo  made  their  appearance  on  the  13th 
June;  on  the  morning  of  the  Idtb,  I  was  told  thait  the  one  marked 
No.>  2  was  dyings.  Its  head  was  burning  hot,  its  eyes  red,  its  legs 
beot  u^d.er  its  body ;  it  beaA  with  its  head  against  the  railings^  and 
turned  it  oonitantly  in  one  direction.    It  was  then  killed. 

The  upper  and  lower  surfaces  of  the  two  hemispheres  of  the  hraiA 
presented  very  irregular  grooves,  which  might  be  taken  for  the 
deserted  tubes  of  certain  Annehda ;  these  have  been  already  men^ 
tionied  by  M.  RUehenm^istcr.  There  were  about  a  doaen  of  tfaem« 
At  the  end  of  these  tubes  there  were  the  same  number  of  €§gnuHi 
almo9t  :all  lodged  in  the  oortioal  substance  of  the  brain.  Some  of 
them  were  removed  with  the  memibranes  c^  the  hrmn.  They  were 
nearly  of  the  -same  siifle,  about  three  or  four  miliimetfea  in  dianwter. 
These  Ccdnuri  as  yet  only  consisted  of  a  simple  milk-white  vesicle 
filled  with  fittid.  The  h«Buls  (jKolest)  were  not  yet  to  be  seen.  It  is 
the  hexacanthou9  embryo  {jproacolex)  a  little  more  developed. than 
at  its  exit' from  the  egg.  •       . 

These  observations  agree  exactly  with  those  of  M.  Kuchen;* 
cmsten  - 

In  the  m«fiBdeS)>  and  especially  in  the  diaphnurm,  I  afterwards 
f«,.d  «.me  ^UowisWhife  b«L.  wWch  L^^y  be  distin- 
guished  by  the  naked  eye  amongst  the  red  muscular  fibres.  These, 
18  Mi  Kucheameittei*  has  statei^  are  only  strayed  individuals^  which 
«re  never  further  defveloped. 

J  The  second  sheqp  (N4i>.  ^)  was  killed  on  the  29thiJunei  It  pro« 
amted  neaely  tiio  same  sjnnptoms  as  the  fcxrmer.  For  tbe  last  few 
days  0f  its  eiiiitenoe^  the  right  fore-leg  waa  always  bent,  «nd  in  walkt 
ing  it  oould  not  support  itself  upon  its  hoofs. 
<  In:  removing  the  brain  from  the  cranium,  a  Crnnurus  of  the  siEse  of 
a  small  nut  feu  upon  the  dissecting-table.  Two  other  Ccenrni^  of  the 
same  size,  were  found  in  the  right  hemisphere,  one  above,  the  other 
behind ;  and  in  separating  the  hemispheres  of  the  cerebellum,  I 
found  two  others  touching  the  quadrigeminal  tubercles.  The  left 
lobe  of  the  cerebellum  also  contained  one.  Eight  were  found  in  all. 
These  Ccenuri  were  nearly  all  of  the  same  siKe^  except  two  or  three 
which  were  scarcely  larger  than  t  oherrynstone. 

Through  th^  walls  of  the  larger  ones,  the  naked  eye  could  distin.* 
gaish  spme  little  whitish  flakes, — the  indications  of  so  many  heads 
\scolejs).    The  smaller  ones  had  no  appearance  of  heads,  nor  of  the 
place  frbm  which  they  ^efe  to  riae. 
'    The  Ccenuri  were  enclosed  in'  a  membrane  of  recent  fonnationt 
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and  hoolcB,  would  only  have  begun  to  ahow  iteelf  in  eight  daya 
aiterwards.  i  s>.i,}i  /.■'  .iT  i-n.i  ii.  )utr 

In  d^aw^llg^lJ«\of,akes*,■lfflWa,,fT»nl^''^>^<^T^>■*'4^lffi^'giI'g  it 
imniediat«lj'  upon  the  objectislide  of  the  itoicroscope,  one  is  asto" 
niated' ^t  ■  tH6  grtat 'toMtfetllifj  of  its  walis,    .Its  surface  becomes 

twdedmoHttfas^V^hJeU  ekplttifi'lti  ii(lti'6n''Updh"ffi*iee¥^WrftV'^iil^^ 
the  stibai«rt*eilofthe'bHtih"ih''fafct  ^leK!Bl■o^tlfe■WfeSS*lb"!6til^e#t*J' 
Bite!"  ■t^elfehW  di*inbtWs«a'5h"the'WlIs'af1thH^Ji«e,"ktd  hf-ii*^ 
their'eorttniclio»'fhBt'il*iWoVeraeiW*hr«'ditei''""'"''''l''  ^■■'^^^■'"''■■'W'  ''^ 
^I'Bttteath  ^t-wttlltf'df  i«lt  VesirtlWV  *ttTriii,  Mam  few'tt  6^4eW 

vwy -  d^iceiyj ■  'tflitrift'  ftrifatbttft^  WM ' 'a  *tapiU«rt''«y wAiek'^-'t W 

cMWepOtid'Witb  Sbt'OHdiiAHr  Jsmethrt'hllpir^tittWtHfe  CAt^aiTilM* 
TPeitoatdde^WM'MSr  '-"'  ■'"'  ..i-'"lT>->-.i' ^'l  "um  v.i:i\l  A,um\'.Mr 
'■  Whbn  w^fc3^tfeiaWBt'-t«  W  ftttir(eB'iti'>tHte<|[iiMJ!it^iftiK,  tW 
9»»fa«^' »*f' thei'V**il^'bfecemes''SM^lt!bd'1ri  jl"i;ei'tWti"*TMV'tW 
iWittkUs'fe'.i^in*!'dr'iuki'vthe'dcrttrfe'fB'<bW.^i^h(^d,  ^MiiiW*' 
(^piB«s-in"*h»'  eeAtte  ctf'th8l*plfeS^idrt^Wrt'tb{J'«ttf^tt^  !*W(M''if 
setrti"  'RohM'the'HhSiW'wriMtlty/tao^Wi'/'cMtfti^i^^tlorJi^^ 
iBBJ'dl-aMyibeisettil/i^linH^toatOBe'.ftfeA'IhWtk'tfifelltidy^flfW 
scbleir,  btrt'-trhtdldft'iHrt!  etftt'dft'te  trticaclWftttlir'ftri'W^^W 
proBcolex.   .'.I'n  i-ii">'  .>!.iir:i.i  pJ  ,ii.ji  I 

M.<>£:««br)«fi'ti'Urite^  t{>  me  as  follows  from  Copenhagen,  under 

4ftt8,tbfl,20til,Ju»l4.trrr.,.,r  ■,„„l  I    .-w..-!'.    'Hit   -miJht,  O'.nl^. -.^.<l 

^  .VfiTM'Cte^riMrTfmtA  lfaki«n>(li»m]  tlifcida^Mn'/tlwIIZJtbHajrrvfi 
B^Dtpab  ar^veijiat  CrifwnbagtliioaitlidifbreBb^  MxhaQSAJsKtiulb 
t;hej'  could  be  swallowed  by  threes aWepi^wtititiaATi^ragkt'littutairf 
their  re  moral  from  the  intestines  of  the  dog.  One  of  the  sheep  has 
not  beca  affected  by  thf;i^,Ji^  |f^e,p^^i^  ^if^  were  taken  ill  on  the 
fifteenth  and  sixteenth  dava.  They  kept  their  heads  turned  to  the 
r^ht,  and  ^''«tluUMiBt'^e^rek«^  iMlU>tt4«ft>^^'^Ktiout  being 
aeizfd  W   '        '  af  the  hrain  was  very 

in  fhe't) 
gciletafi 

inaiTiaQua.    ^,  ■   ■  n  t.    u\i.'\     ■  I  n  I  lii'iU  IiirfiiiuaK  fii 


)r  i«fc6lfecKbiii; '(iiftd''that'as''I''caii  ihf  beforehsna' I  shall' 

fteiilW'WkiiWi  il''8!ie'Ati'd-6f'sli(:fKial'a(^rte  6f  advcloprhent,  tlie 

question  of  aairid'd'^hJs  Wsef  jat  test.'  't'Wgfct'as  well  te 'said,  that 
te')(rltos-W;^thei^aop(jt'flVt96!'fWb- the  Beeds  which  have  hem 
p&t'|it^'th'e^'t^h;T^^f.jrffl^s'KenkB«,  'M^  3\  18^^, ^p.  ^S,   /  ;'  '    , 

[itawiby 

Ellighti)^ 

tfoll.  iii.< 
number 
n.  ftv«.  in 
\wbi-  in 
acDuinte' 
ar,H)¥r»' 
lired  im 
iflg,;jSII'.e('>'Wta,))ottlfi,(tfi  s«J|t  jFptW.  i'9r^ix,^TBeW  ;■  It  ii  a 

f"  "■tWMlf;*'^^  W'i  PS.Pf'WnwitiS,  foot.iWjjwrMlt  op,  tWt» 
..  ,  ^.-.    ,,Wfl«Mil*'^fe''^W"-*-'^'l**'*sW'»g.  iftifW  &ittaBi8-wat«i^ 

W^S i/WW  'ffl^ iflWW'iM  J/y.JWt-. >■  l|.JIi)ftlierdfty.pbt*ii)ed„fljr  th« 
W''<WWfiiW'<jiWW?».i^''yffl''^'**<ti  SUfiy-'W'^.iWJweiiBr,  amtdl. 
1  am.  Gentlemen,  yours  truly,     ,  :    ..  .  ., 
l^bilil  ,u5-r.rlir>.i.>  »   iiioi)   y.i't.W.,^    -y.   ■  ;H   <l*'lMA4M  jTIsOMiflortJ 

P.S. — Since  writing  the  above,  I  have  recetreiiwfecfiWttiutliratSbii 
&0iw.MDiiAlfailiyiiHmHlodgJrtOHwliam^iII  ^Md^'^mt'tbe  'spet^meu 
<]bttiKed,6iiitlnl8brt  Jfiil^/Hild>iMta'f«H;^<<im«|trd  WiUi  "m  as  tU  fM 

i'JliI   q'l^ll^  ■■Hi  to  1,ii}       .;.nii    >fll  'ki  r>i(i;-'ii|il  -..[i  n-oil   ^j -.r  i-m: 

fliij no  iii .i-.Jfli -mw afA-s-B^toi'tib^rit***!"  :•■ '' "'''''^ ";' '■' 

yrit  ..)  h,inulAw,d  IJ'Ifll  l.fd   V,llT      .-/l™  ,|-l:-r.l.i,    l,.„.  ,\:  ■.■.--'. 


USB  MiiceUaneaug. 

Hetm  form  of  AtKyrivmy  and  some  much-dw<^ed  P.  PHi^dpi^^t 
the  Athyrium  bad  all  the  characters  of  A,  rk^Hcum  rami  thorou^]% 
developed,  and  yet  I  cannot  but  think  that  the  same  plaiM^  wtsre'the 
nofthal  itate  of  A.  Filix-ftemina  two  years  back  ;  the  pinnulbis  of 
P.  PhegopteriBy  even,  had  a  strong  inclinaticm  to  curl:  Theflfe  6bi»if- 
vati(mB  induce  me  to  believe  that  A.  rhdsticnm  and  A:- FiliX'feefnMi 
are  identical,  the  diflTerences  between  them  depending  only  orf.  the 
external  conditions  imder  which  the  plants  grow, — the  influence  of 
the  sun  indumng  the  erect  rigid  habit  in  the  fronds  iknd  pinnae,  and 
the  curling  in  the  pinnules  of  A.  rlueticum ;  and  shade  and  moistul^ 
causing  the  lax,  drooping,  dilate  irtrnd  and  flat  pinnules  observable 
in  A.  Filix'/cemina. 

I  trouble  you  with  these  remarks  in  the  hope  that»  should  you 
insert  them  m  the  ^  Annals/  some  of  your  rea4cf 3  niay  be  M^  to 
confirm  my  observations.  .  .t 

I  am.  Sir,  yours  very  obediently,         ' 

s.  o.  qe4y.  ; 

thi  the  occurrence  of  Larva  q/^  Sarcophaga  in  ike  JStuman  t!ye  mff 

Nose,    By  Dr.  E.  Grubs.  i 

Several  cases  of  the  occuirence  of  the  larvse  of  inseets  in  tlse 
human  eye  have  been  noticed,  but  the  species  or  even  the  §enus  to 
which  they  belonged  has  never  yet  been  ascertained.  'Hius  a  com- 
munication of  Cabrira's,  in  Von  Siebold's  Report  upon  the  progress  of 
Hfelminthology  in  1848,  mentions  that  a  man  who  had  slept  in  the 
open  air  was  attacked  by  pain  in  the  left  eye  on  the  following  daj. 
A  small  red  spot  was  observed  on  the  sclerotic  coat,  and  oa  rubbjng 
with  the  upper  eyelid)  small  white  worms  appeared  upon-&e  OGmea, 
and  the  rest  of  the  eyeball;  about  forty  of  them  were  retoioved.  Thejr 
were  of  the  thickness  of  a  hair,  half  a  une  long,  and  had  a  smaQ  blaqt 
head.  Ormond  also  observed  two  cases  of  inflammation  of  the  eye 
in  which  several  small  larvse  of  Dipterous  insects  made  their  k^ 
pearance. 

I  have  to  communicate  an  anak)goas  circumstance  observed  by 
Dr.  Schnee  of  Gorigoutzk,  in  which  the  specific  determinatioh  of  the 
ini^ect  was  possible.  Two  bojrs,  one  four,  the  Other  tt^elVe  y6ari»  old, 
who  had  slept  in  the  open  field  during  some  hot  weather,  felt,  cm 
awaking,  a  smarting  pain  in  the  inner  aqgle  of  the  eye«  whicb.gradii- 
ally  increased  with  violent  inflammation,  until  at  last -the  affect^  ejpe 
lost  all  power  of  sight.  On  examiniition.  Dr.  Bchnee  fbund  hi  i&e 
angle  of  the  eye  a  mass  of  maggots,  which  had  destroyed  tbe  con- 
junctiva and  tne  cellular  tissue,  and  penetrated  so  deeply  mto  the 
orbit  that  the  hinder  end  was  completely  imbedded  between  ine  orbit 
imd  the  eye-ball,  although  the  length  of  the  body  is  seated  fA/  9  Unes. 
After  all  the  larvse  had  been  removed  (there  were  about  twelve~or 
fifteen  of  them),  the  internal  musdes  oif  the  eye  were  Me»M  i«k  com* 
rpletely  fteed  of  eellijdar  tissue  as  if  they  had  been  prepared*         r  -^ 

In  drawing  thef  larvse  5ut  with  fbrceps,  iiiost  of  tmii  were  so  in- 
jured that  they  did  not  asstmie  the  pupa  sUkte ;  some  acqtdr^  Ibis 
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femu  aod  of  these  I  hav^  tbe  flies  befi>i:e  me*.    They  beloiig  to  the 
Maus  Ssreo^^a,  aud  are  either  tbe  S.  rurmlU  or  S.  luttfrfmsy 

,  Dr.  Schnee  adds,  that  he  has  met  with  similar  but  smaller  larrse  ia 
^he  nose  qi  a  Jewess^  who  experienced  iadescribable  pain  in  that 
.part;  he  was  unable^  howeyer,  to  extract  them  uninjured,  so  that 
they  did  not  attain  the  pupa  state. 

,  According  to  Ruthef,  the  larva  of  Sareopk^a  UtiftQM  baa 
I  repeatedly  been  eoitraet^d  from  ulcers  of  the  Qw^.-^^Archiv  f&r  Nature 
geschichtey  xix.  p.  282. 


*te 


M]E19»UOLOCIICAL  OBSIKVATIONB  FOR  JULY  1854. 

'  t)^inrteit.-*July  1.  Heavy  rain :  overcast.  2.  Very  fine  :  slight  rain.  3.  Slight 
rain  :  fine.  4.  Densely  clouded.  5.  Showery.  6.  Very  fine :  heavy  showen. 
7.  Overcatte  hteiry  abowtrt.  8.  Ram:  very  fines  clear.  9.  Very  fine:  cloudy. 
lO.^owery)  haavy  rain  at  night.  11.  Cloudy.  12.  Drizzly  :  densely  overcast. 
13.  Very  fine.  14.  Overcast :  dear.  15.  Densely  clouded :  very  fine.  16.  Very 
fine.  17.  Rain  :  very  fine.  18 — 21.  Very  fine:  air  very  dry.  22.  Quite  cloud- 
lei^s.  23.  Clear  md  calm.  24.  Snltry :  ligbtnhig  at  night.  25.  Very  hot :  light- 
ning at  night.  26.  Slioht  haz0 :  cloudy :  rain.  27.  Easterly  haze :  rain.  28. 
Clear  and  fine.  29.  Slight  fog :  cloudy.  30.  Very  fine :  thunder-storm  2  to  5  p.m. 
)S1.  Unifotv^y  avarcaat :  heavy  thunder  elonds. 

Mean  tempemture^  of  the  month 61^*59 

M«an  tempeoature  of  July  1853   61-94 

,,   _     Mcf^i  temperature  of  Jnly  for  the  last  twenty-eight  yeass..,  63  *17 

Average  amount  of  rain  in  July  \ 2*42  inches. 

Boston, — July  1.  Cloudy :  rain  a.m.  2.  Cloudy.  3.  Cloudy :  rain  p.m.  4. 
fine  :  Tain  p.m.  5.  Fine.  6, 7.  Cloudy.  8.  Cloudy :  rain  a.m.  9.  Cloudy. 
4 0.' Cloudy :  r&in  A.M.  and  P.M.  11.  Ctoudy.  12.  Rain  a.m.  and  p.m.  18. 
iClmiAv.  14,  li.  Cloudy  3  ndn  a.m.  and  p.m.  16.  Fin&  17.  Ci«qdy:  rainA«s. 
MA^i^'M.  ,18.  Cloudy:  raiaA.M.  19,20.  Cloudy.  21.  Fine:  thermometer  84^ 
6  p.m.  22—24,  Fine.  25—29.  Cloudy.  30.  Fine.  31.  Cloudy:  rain  a.m. 
and  P.M. 

*      '1 

iStmdwick  Mante,  Orkney. — July  1.  Cloudy  a.m.  and  p.m.  2.  Cloudy  a.m.  : 
showers  p.m.  3.  Cloudy  a.m.  :  rain  p.m.  4.  Rain  a.m.  :  fog  p.m.  5.  Cloudy  a.m.  : 
hazy  P.M.  6.  Bright  a,m.  :  rain  p.m.  7.  Clear  a.m.  :  clear,  fine  p.m.  8.  Bright, 
4ne  A.Mi :  cloudy  p.Jir.  9.  Drizzle  a.m.:  cloudy  p.m.  10.  Bright  a.m.:  cloudy 
r»M.'<  11*  Gloiiilf  AJtf«  and  p.m«  12.  Drizzle  a«m.  aDdp.M.  13«  Rain  A«ii. : 
damp  j?.M.  14.  Damp  km,  agd  p.m.  15.  Rain  a.m.  :  clear,  fine  p.m.  16.  Cloudy 
A.M. !  cloudy,  fine  p.m.  17.  Damp  a.m.  :  clear,  fine  p.m.  18.  Clear,  fine  a.m.  : 
'fine,  fog  P.M.  19.  Hazy  a.m.  :  cloudy  p.m.  20,  21.  Clear,  fine  a.m.  and  p.m. 
82.  Showers  A.iir. :  clear  p.m.  23, 24.  Cloudy  a.m.  wA  p.m.  25.  Drizale  a.b^.  : 
Hotoudy  VkM.  26.  Showeni  a^m.  :  cleer,  fine  pji.  27.  Clear  a.m.  :  oloody,  fine  p.m. 
2S.  Clear,  fina  a.m.  and  p,ifl.  29.  Clear,  fine  a«m.  :  cloudy,  fine  f.m.  30.  Cloudy 
A.M. :  fog  P.M.    31.  Fog  A.M.  and  p.m. 

Mean  teny;)erature  of  July  for  twenty-seven  previous  years  .  55®*08 

Mea.i  temperature  of  this  month 55 '25 

Mean  temperature  of  Inly  1853  58-15 

^  Average  quantity  <tf  rain  in  July  for  fbmrteen  previous  yean .     2*40  Inches. 

*'  Dv.  Chnibe  atatea  that  he  is  unable  to  determine  to  which  of  these  spe- 
cies his  specimens  belong,  but  gives  a  detailed  description  of  them,  with 
some  ctitacal  reittarks  on  tJbe  descriptions  of  other  authors. 
:    t  Trosobel  91^  Rath«, '  Haudb.  der  Zoologie.' 
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If  function  were  expressed  in  numeric  amount  by  the  dimensions 
of  the  organs,  the  physiologist  would  assign  to  this  class  of  ani- 
mals a  high  degree  of  respiration.     Minute  structure  is  a  factor 
in  the  estimate.     The  gills  of  the  Lamellibranchiate  mollusk  are 
singularly  and  peculiarly  formed:   they  admit  of  comparison 
in  structural  characters  with  no  other  organ  found  amongst 
Invertebrate  animals.     The  meaning  of  a  part  is  an  inference  of 
the  intellect.     When  exact,  it  is  founded  upon  a  correct  appre- 
ciation of  structure.    A  'law^  is  upraised  upon  the  basis  of  pw*- 
ticulars.  Let  the  following  difficult  inquiry  be  conducted  in  rigid 
compliance  with  this  regulus  philosophandi.     Though  abundant, 
the  elder  literature  upon  this  subject  has  bequeathed  little  that 
is  accurate  and  true.     Baer*  alludes  in  a  sj/ecial  manner  to  the 
pectinated  character  of  the  branchiae  in  the  Lamellibranchiata ; 
he  illustrates  his  description  by  the  gills  of  Mytilus.    Meckel  t 
depicts  and  describes  in  genend  terms  a  comb-like  structure  in 
the  gills  of  SpondyluSy  Pecten,  and  Area.     Cuvier's  figures  and 
descriptions  |  delineate  the  same  formation.     In  his  valuable 
notes,  Siebold  §  describes  the  branchiae  in  Pectunctdus,  Mytilus, 
Arctty  Pecten,  Avicula,  and  Lithodomus  as  consisting  of  a  system 
of  parallel  vessels.     In  the  text  of  his  work,  however,  Siebold, 
like  Mr.  Hancock,  speaks  of  the  trellis-like  network  of  the 
branchial  structures.     Among  the  older  authors  by  whom  allu- 
sion is  made  to  the  pectinated  arrangement  of  the  branchial 
vessels,  the  names  of  Bojanus,  Treviranus,  and  Poli  may  be  enu- 
merated. 

The  contributions  of  Mr.  Hancock  upon  this  subject  are  the 
most  recent,  special,  and  distinguished  || .  By  this  observer  three 
types  of  structure  are  recognized.  They  are  thus  defined  in  his 
own  language : — "  There  appear  to  be  three  distinct  modifications 
of  gill-structure  in  the  LamelHbranchiata.  In  the  first  the 
lamina^  forming  the  gill-plate  are  composed  of  filaments  either 
free  or  only  slightly  united  at  distant  intervals,  as  in  Afunnia 
and  Mytilus ;  in  the  second  they  are  formed  by  a  single  vascular 
network,  as  in  My  a,  Pholas,  &c. ;  and.  in  the  third  the  laminae  of 
the  gill- plate  are  complicated  by  the' addition  of  transverse  plica 
composed  of  minute  reticulations  of  vessels,  as  in  Chamostrea, 
Myochama,  Cochlodesma,  &c.     Other  modifications  may  exist, 

•  Meckel,  Arch.  1830,  p.  340. 

t  Syst.  der  Yereleich.  Anat.  vi.  p.  60. 

X  Si^gne  Animal,  nouvelle  edit.,  MoUusques,  pi.  74.  fig.  2  a, 

§  Anatomy  of  the  Invertebrata,  translated  by  Burnett,  p.  211. 

II  Tbe  excellent  papers  of  Messrs.  Alder  and  Hancock,  to  which  repeated 
reference  is  made  in  the  text,  will  be  found  'in  various  Numbers  of  the 
'  Annals  and  Magazine  of  Natural  History'  for  the  years  1852  and  1853. 
To  the  attentive  perusal  of  these  valuable  essays  the  student  of  the  subject 
is  earnestly  advised. 
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but  these  are  all  that  have  come  under  my  observation  */'  In 
each  of  these  ^'  modifications  '^  one  common  character  is  said  to 
prevail — ^the  vessels  reticulate — in  the  first  only  ^'  slightly/'  in 
the  others  more  "  minutely/'  Such  is  the  structural  law  of  the 
branchiae  of  the  Lameliibranchiates  as  expounded  by  Mr.  Han- 
cock. It  is  at  direct  variance  with  the  prevalent  and  accepted 
definition.  Dr.  Sharpey  says — "  Each  gill  (of  Mytilm)  or  leaf 
consists  of  two  layers^  which  are  made  up  of  vessels  set  very  close 
to  one  another  like  the  teeth  of  a  comb  or  like  parallel  bars^ 
Sect''  "  These  bars  ai*e  connected  laterally  with  the  adjacent, 
ones  of  the  same  layer  at  short  intervals  by  round  projections  on 
their  sides/'  &c,J 

Here  this  accurate  observer  conspicuously  indicates  the  differ- 
ence between  the  solid  projections  interposed  between  the  vas- 
cular bands^  tying  them  together  into  a  horizontal  lamina^  and 
the  ^^ transverse  plicae"  of  Mr.  Hancock,  which  transform  a 
matchless  system  of  parallel  bars  into  one  of  '^  minute  reticula- 
tion" (Hancock),  which  neither  tlie  eye  nor  the  understanding  can 
unravel.  M.  Deshayes§  stands  in  this  anomalous  position  : — 
he  has  figured  accurately  what  he  has  interpreted  wrongly.  Albeit 
to  this  author  merit  is  due.  He  has  pointed  out  clearly  by  the 
pencil — what  really  exists  in  nature ;  what  he  himself  misunder- 
stood ;  what  neither  Dr.  Shai*pey  nor  Mr.  Hancock  seem  at  any 
time  to  have  recognized — ^a  structure  without  which  the  gill  of 
the  Lamellibranch  could  not  architecturally  be  what  it  is ;  a  mar- 
vellously woven  fabric,  refined  in  the  utmost  degree  in  its  me- 
chanism, adapted  with  incomparable  skill  to  the  purpose  in  view 
— a  structure  which  no  observer  either  anterior  or  posterior  to 
the  time  of  M.  Deshayes  has  even  suspected  to  exist — that  ap- 
paratus of  transverse  scafiblding  (PI.  VI.  fig.  \  c,  c^d)  situated 
between  the  lamellae  of  the  gill,  crossing  at  right  angles  the  axes 
of  the  interlamellar  water-tubes,  jyj  (of  the  existence  of  which 
M.  Deshayes  had  not  the  slightest  knowledge),  and  doubtfully 
described  by  him  as  the  true  blood-c/iannels  of  the  branchiae ! 
M.  Deshayes  mistook  the  laminae  formed  by  the  real  branchial 
vessels  for  "  membranous  layers  or  laminae,  within  the  substance 
of  which  the  branchial  vessels  are  arranged  with  great  regularity." 
His  ei/e  caught  with  correctness  nearly  all  the  parts  of  this 
exquisite  apparatus;    his  reasoning  then   enveloped   them  in 

*  Annals  and  Magazine  of  Natural  History  for  April  1853. 

t  Art.  "  Cilia,"  Cyclop,  of  Anat.  and  Phys. 

X  This  concise  description  is  rendered  still  clearer  by  the  original  figures 
which  accompany  the  &med  article  of  Dr.  Sharpey,  to  which  I  have  ad- 
verted in  the  text. 

§  See  art.  "  Conchifera,"  Cyclop,  of  Anat.  and  Phys. 

16* 
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coDfusion*.  Nothing  less  than  a  rediscovery  of  these  skeletal 
parts^  by  which  the  branchial  vessels  are  maintained  m  situ  and 
the  whole  tubular  system  preserved  in  shape^  could  suffice  to 
render  complete  and  consistent  the  demonstration  of  the  anatomy 
of  the  Lamellibranchiate  gills. 

With  the  eye  stedfastly  fixed  on  these  parts^  it  is  surprising 
that  M.  Deshayes  could  see  in  them  no  meaning,  could  read  in 
them  no  purpose.  In  defining  the  outline  and  office  of  the  inter- 
lamellar  water-tubes,  it  is  matter  of  wonder  that  Mr.  Hancock 
did  not  suspect  the  mechanical  necessity  for  a  supporting  appa- 
ratus such  as  this,  without  which  the  water-tubes  could  not  sus- 
tain their  patency  or  their  form.  Such  is  the  history  of  progress 
in  all  the  manifold  paths  of  scientific  observation.  Discovery 
must  literally  be  prefigured  in  the  intellect  of  the  thinking  ob- 
server. In  the  absence  of  the  foreshadowing  conception,  wondrous- 
things  in  nature  rendered  manifest  by  accident  are  vacantly 
gazed  at,  left  unfathomed,  and  then  forgotten,  or  mentioned 
only  as  incidents  or  episodes  in  the  drama.  The  merit  which 
belongs  to  rediscovery  is  too  often  withheld  from  its  author.  It 
is  morally,  in  equity,  not  less  worthy  of  honour  than  the  first 
discovery. 

The  law  was  formerly  stated  that  the  blood-channels  in  the 
gills  of  the  Lamellibranchiate  moUusks  occur  always  in  every 
species  in  form  of  straight,  parallel,  independent,  non-commu- 
nicating tubes,  supported  on  the  two  opposite  sides  by  hyaline 
cartilages,  generally  membraniform  and  semicylindrically  curved 
(PI.  VI.  figs.  6  &  6*;  and  PI.  VII.  fig.  15).  These  blood- 
channels  never  reticulate.  At  the  free  border  of  the  gill  the 
afferent  channel  returns  into  the  efferent  in  a  looping  manner 
(PI.  VI.  fig.  1  e,  f).  The  efferent  like  the  afferent  channel 
preserves  its  individuality  from  one  border  of  the  lamella  to  the 
other  (m,  e).  The  blood-current,  therefore,  preserves  unmixedly 
its  singularity  and  independence  from  the  beginning  to  the  end 
of  its  branchial  orbit  (PI.  VIII.  figs.  23  &  24) .  This  is  a  striking 
and  remarkable  characteristic.  It  is  a  molluscan  peculiarity. 
Its  prevalence  in  this  class  is  universal.  It  stands  in  contrast 
with  the  crustacean.  The  network  plan  is  here  the  type.  In 
some  species  of  Annelids  the  branchial  vessels  observe  a  straight, 
parallel,  looping  mode  of  division.  In  the  Annelid  the  blood 
is  coloured  and  non-corpuscular.  In  the  mollusk  it  is  replete 
with  globules.  The  blood-globules  travel  through  the  branchial 
'bars'  in  a  single  series,  or  two  abreast.  In  the  crustacean 
the  blood-channels  are  imparietal  sinuses.    In  the  mollusk  each 

*  The  reader  is  requested  to  refer  to  fig.  362,  article  **  Conchifera/'  in  the 
first  volume  of  the  *  Oyclopeedia  of  Anatomy  and  Physiology.' 
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vessel  is  elaborately  carved  and  wonderfully  protected  (PL  VI. 
figs.  6  &  6^).  The  difference  is  as  essential  in  kind  as  it  is  con- 
spicuous :  it  may  serve  hereafter  to  establish  the  true  direction  of 
equivocal  affinities.  Subtle  analogies^  like  deeply  hidden  differ- 
ences concealed  amid  the  profoundest  recesses  of  the  organism^ 
are  often  more  conclusive  in  disputative  questions  of  specific 
and  generic  relationships^  than  diversities  or  resemblances  graven 
prominently  in  the  manner  of  the  outward  form. 

In  now  entering  upon  the  narrative  of  the  minute  structure  of 
the  gills  in  the  conchiferous  mollusks^  it  must  be  premised  that 
illustrative  types  only  can  be  comprehended  in  the  story.  Spe- 
cific varieties  and  modifications  must  be  left  to  the  specific  in- 
quiries of  individual  observers.  There  prevails,  however,  such  a 
remarkable  uniformity  in  the  architectural  principle  on  which 
the  breathing  organs  m  all  Lamellibranchiate  moUusks  are  con- 
structed, that  departures  from  the  central  plan  never  involve  a 
change  of  type.  Such,  variations  are  apparent,  not  radical. 
Though  a  concise  description,  aided  by  illustrations,  may  enable 
the  author  to  convey  a  readily  intelligible  statement  of  these 
parts,  the  reader  must  not  infer  that  his  task  has  been  easy  or 
his  labour  light.  He  has  traversed  dark  and  tangled  contro- 
versies. For  long  he  could  pilot  his  course  by  the  magnetism 
of  no  clearly-defined  principle.  Evidence  conflicted,  assertions 
bewildered ;  the  subject  was  intricate,  the  clue  of  principh  was 
wanting.  He  would  fain  trust  that  the  history  which  he  is 
about  to  write  will  transform  a  pre-existing  chaos  into  the 
cultivated  scene  of  exact  demonstration. 

The  minute  structure  of  the  gills  in  the  Conchifera  may  be 
conveniently  described  under  the  heads  severally  of  the  consti- 
tuent parts  of  which  they  are  formed. 

1.  The  parallel  bars  or  vessels  forming  the  lamellae. 

2.  The  borders  of  the  lamellae,  [a)  attached,  {b)  free. 

8.  The  transverse  connective  parts — intervascular,  or  inter- 
vectal. 

4.  The  interlamellar  water-tubes  and  the  intra-tubular  frame- 
work of  support. 

5.  The  cdiary  system  of  the  gills. 

1.  In  the  Acephalous  moUusk  the  branchial  vessel  is  sculp- 
tured upon  one  essential  plan.  All  deviations  from  this  plan  are 
inessential  varieties.  So  singularly  do  these  blood-canals  differ 
from  ordinary  blood-vessels,  that  they  will  be  henceforth  de- 
scribed under  the  name  of  " branchial  bars"  The  word  ' bar ' 
implies,  first,  straightness,  and  secondly,  rigidity,  two  properties 
which  belong  to  the  branchial  bars.  The  word  ^  bar '  involves 
the  idea  of  separateness,  individuality  and  independence — cha- 
racters which  apply  to  the  branchial  bars.     Rigid  bars  arranged 
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in  parallel  directions  on  the  same  horizontal  plane  would  form  a 
stratum  of  bars — such  is  the  branchial  lamella.     Disposed  on 
two  coincident  planes^  one  above  the  other^  two  parallel  lamellse 
would  result.     Between  parallelly-arranged  rigid  bars  the  tWcr- 
spaces  would  be  parallel  and  equal — such  are  the  intervectal* 
water-passages  of  the  branchiae.     If  traversed  by  cross  threads 
at  frequent  intervals^  a  long  fissure  would  assume  the  form  of 
oblong  foramina  (PL  VI.  fig.  1  g,  fig.  2  e).     Such  sometimes 
are  the  varieties  which  occur  in  the  intervectal  passages.     If  the 
parallel  lamellse  be  tied  together  at  regular  points  by  bands 
running  with  the  bars^  the  space  between  the  lamellse  would  be 
divided  into  tubes.     Thus  are  ^formed  the  interlamellar  water- 
tubes  (figs.  7, 9).    The  picture  is  faithful  to  nature.     It  mirrors 
the  reality  of  a  complex  apparatus.     It  represents  in  simple 
outline  the  machinery  of  the  branchise  in  the  bivalve  mollusk. 

The  details  are  now  neither  intricate  nor  unintelligible^  be- 
cause the  constructive  idea  is  clear  to  the  intellect.  In  all  inves- 
tigations a  tangibly-grasped  mental  picture  must  forerun  the 
clear  perception  of  the  outward  realitv. 

A  branchial  bar  is  a  tube  whose  sides  are  comparatively  rigid, 
and  whose  diameter  is  uniform  (PL  YI.  fig.  %a,a).     It  is  clothed 
externally  by  a  membrane,  the  continuation  of  the  mantle,  of 
which  the  epithelium  is  evolved  at  certain  regular  lines  into 
cilia-bearing  scales  (6).     The  opposed  sides  of  each  bar  are 
formed  of,  and  supported  by,  cartilages  (a,  a).     If  these  two 
cartilages  were  far  removed  apart,  the  blood-channel  would  be 
broad  and  flat  (PI.  VII.  fig.  15  b,  b,  b).     These  cartilages  are 
slender  in  the  extreme  in  texture ;  they  are  membraniform  and 
exquisitely  hyaline ;  curved  at  the  edges,  they  assume  the  figure 
of  a  hollow  semicylinder ;  they  possess  just  enough  rigidity  to 
preserve  the  straightness  of  the  bar ;  they  are  continuous  through- 
out the  whole  length  of  the  bar  (PI.  VIII.  fig.  17).     Being 
placed  on  the  opposed  horizontal  sides  of  the  bars  (not  on 
the  upper  and  under  aspects),  they  must  necessarily  circumscribe 
a  tubular  channel  of  unbroken  continuity.     The  sides  ai*e  not 
perforated  by  openings  of  any  description.    If  the  transverse 
structures  (PL  VIII.  fig.  22  a),  afterwards  to  be  described,  be 
vessek  or  blood-channels,  as  conceived  by  Mr.  Hancock  and 
some  of  the  elder  anatomists,  the  bore  of  such  channels  cannot 
communicate  with  that  of  the  parallel  bars.     The  transverse 
.    parts  must  therefore,  if  they  be  blood-channels  at  all,  constitute 
an  independent  system.     But  they  are  not  so.     They  are  con- 

*  From  the  Latin  vectis,  a  bar.  Since  it  is  proposed  to  distinguish  the 
branchial  blood-channels  under  the  name  of  bars,  it  is  only  consistent  to 
mark  the  spaces  between  them  as  intervectal,  rather  than  as  intervascular. 
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nective  fibrous  structures  (PI.  YIII.  fig.  19).  In  almost  all 
species  of  bivalve  mollusks^  the  branchial  bars  more  or  less 
closely  approach  the  cylindrical  in  figure.  To  this  rule  of 
structure  those  of  the  common  Mussel  form  a  remarkable  excep- 
tion :  they  are  here  blade-shaped  (figs.  17  &  20).  The  section 
of  the  bar  is  frequently  oval.  In  the  genera  Cardium^  Unio, 
Ostrea,  &c.  this  form  is  exemplified.  The  subcylindrical  canal^ 
circumscribed  by  the  hyaline  cartilages  just  described^  is  the  true 
blood-channel*.  All  naturalists  have  conjectured  this  fact;  the 
existence  is  now  only  for  the  first  time  proved.  The  cartilages 
bounding  these  channels  are  now  first  announced.  They  do  not 
enclose  the  whole  circumference  of  the  vessel:  they  form  a 
third  of  the  opposite  halves  (PL  VI.  fig.  6*).  The  rows  of  cilia 
correspond  with  their  edges  :  the  intervals  between  these  edges 
are  membranous.  The  real  osmotic  movement  of  the  gases  con- 
cerned in  respiration  is  limited  to  these  intervals.  Along  these 
intervals^  extending  with  beautiful  regularity  from  one  end  of 
the  bar  to  the  other^  there  travels  a  cilia-driven  current.  In 
Mytilus  the  bars  appear  to  swell  (PI.  YIII.  fig.  17  o,  o,  o)  at  the 
points  at  which  they  are  joined  together  by  the  transverse 
structures.  The  real  blood-channel  does  not  bulge.  The  car- 
tilages of  the  bars  at  the  base  of  the  lamella  are  lost  in  and 
identified  with  that  embracing  the  trunk  common  to  the  whole 
series  {a,  c).  Traced  carefully  to  the  proximal  border,  they  will 
be  observed  to  have  this  disposition :  the  cartilages  of  conti- 
guous sides  of  adjoining  bars  foinn  one  piece,  being  so  bent  as  to 
become  continuous  at  the  proximal  border  of  the  lamella.  The 
bars  are  thus  held  firmly  in  situ  and  in  relative  .connexion. 

At  this  point  it  becomes  extremely  interesting  to  inquire, 
whether  the  lamella  is  composed  of  a  single  series  (PL  VI. 
fig.  4),  laid  side  by  side,  of  parallel  bars,  or  of  a  double  series 
arranged  in  two  separate  planes  ?  (fig.  5).  The  answer  to  this 
question  will  implicate  an  important  point  of  function.  It  is 
difficult  to  convey  clearly  the  idea  of  a  double  series  of  bars 
constituting  a  single,  lamella.    This  undoubtedly  is  the  disposi- 

*  A  verv  recent  study  of  the  minute  structure  of  the  gills  in  the  Tunicates 
and  Ascidians  has  enabled  me  to  resolve  completely  the  homology  of  the 
branchial  bars  in  the  bivdve  moUusks,  to  explain  demonsti*atively  why  it 
is  that  in  the  gills  of  some  Acephalans  the  blood-conduits  are  placed  like 
membranous  channels  between  alternate  bars  (as  is  shown  in  PL  VII. 
fig.  16,  b,  6,  b),  and  that  in  others  the  blood-canal  (as  in  PI.  VIII.  fig.  22) 
occupies  the  axis  of  each  bar.  Though  there  exist  in  the  gills  of  the 
Tunicata  a  system  of  large  transverse  trunks,  with  which  the  parallel 
ultimate  blood-channels  (the  homologues  of  the  "  bars  "  in  the  Acephala) 
openly  communicate,  in  a  supplementary  note  on  this  subject  in  the  next 
paper,  it  will  be  shown  that  the  ultimate  elements  of  the  branchiae  in 
Tunicata  and  Acephala  are  really  arranged  on  the  same  type. 
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tion  of  the  branchial  bars  in  some  species  of  Acephala.  K  a ''  bar^' 
be  bent  once  upon  itself  (fig.  8)^  and  if  then  one  limb  only  be 
rested  upon  a  flat  surface^  tiie  other  limb  will  be  on  the  same 
vertical  plane^  but  on  a  different  horizontal  plane.  If  a  second, 
then  a  third  bar,  and  so  on,  be  placed  in  coincident  directions, 
the  limbs  will  form  two  horizontal  series  or  laminse,  between 
which  a  free  undivided  horizontal  space  will  exist  {e,  f) ;  but  there 
will  also  exist  vertical  spaces  between  each  two  adjoining  bars 
having  the  same  vertical  planes.  In  words  this  arrangement 
is  complex,  in  illustration  simple.  Now  it  may  at  first  be  sup- 
posed that  of  mechanical  necessity  this  must  be  the  order  in 
which  the  bars  are  arranged  in  all  the  examples  of  double  gills* 
(Fl.  VI.  figs.  1  &  7),  as  it  is  really  that  in  which  the  afferent  and 
efferent  limbs  of  the  same  looped  bar  are  disposed  in  all  instances, 
without  exception,  of  single  (Fl.  VI.  fig.  2)  gills.  But  it  is  truly 
the  case  only  in  a  very  few  genera.  It  is  so  in  the  Mytihdse 
(Fl.  YIII.  fig.  24) .  It  follows  that  under  the  latter  circumstances 
the  interlamellar  water-tubes  must  be  bounded  by  two  concentric 
walls  (FL  VI.  fig.  5),  each  wall  being  composed  of  a  single  hori- 
zontal series  of  bars.  Of  this  disposition  another  apparent 
example  is  afforded  in  the  Ostreadse ;  if  the  disposition  <A  the 
loops  at  the  free  margin  only  be  considered.  In  nearly  all  other 
genera,  known  to  the  author,  the  limbs  of  the  same  looped  bar 
are  placed  on  the  same  horizontal  plane  (Fl.  VI.  fig.  7  /).  The 
plane  of  the  loop  notwithstanding  at  the  distal  border  of  the 
lamella  is  not  horizontal,  but  vertical.  It  results  that  each 
lamella  is  composed  of  a  single  series  of  bars,  though  the  con- 
tiguous limbs  dtemate  in  function,  one  conveying  a  centripetal, 
the  other  a  centrifugal  current  (Fl.  YII.  figs.  9  &  11).  But  it 
must  be  remembered  that  a  single  lamella  (a  or  by  Fl.  YII. 
fig.  11)  of  a  double  gill  is  not  the  exact  equivalent  of  an  entire 
single  gill  (fig.  14).  In  aZ/  single  gills  the  limbs  of  the  same 
bar  rest  on  vertical  planes ;  those  of  a  single  lamella  of  a  double 
gill  are  placed  on  the  same  horizontal  plane  (fig.  12).  In  the 
single  gill  the  physical  conditions  are  more  favourable  to  the 
complete  aeration  of  the  blood.  The  water-currents  are  dif- 
ferent, not  the  same.  It  will  greatly  facilitate  the  comprehension 
of  the  preceding  history  if  now  the  minute  anatomy  of  the  free  or 
distal  borders  of  the  branchial  lamella  be  carefully  and  accurately 
studied. 

The  structure  of  the  extreme  free  edge  of  the  lamella  furnishes 
a  ready  key  which  unlocks  at  once  the  whole  mystery  of  the 
branchial  apparatus ;  and  yet  this  wondroiis  part  of  the  organ 

*  The  meaning  attached  in  these  papers  to  the  douhle  as  opposed  to  the 
single  gill  is  afterwards  explained. 
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has  never  arrested  the  curiosity  of  the  anatomist.  In  MytUus 
and  in  Mytihis  only^  Dr.  Sharpey  figures  correctly  the  manner 
in  whichy  at  the  distal  margin  of  the  lamella,  the  bars  of  the 
upper  become  continuous  with  those  of  the  lower  lamella.  In 
Mytilus  the  structure  of  the  gill  is  almost  unique  (PL  VIII. 
fig.  17).  The  order  which  obtains  in  nearly  all  other  genera 
could  not  be  deduced  from  the  anatomy  of  the  Mytilidan  gill. 
It  is  a  singular  exception.  It  is  the  rare  exception  only  that 
Dr.  Sharpey  has  pictured.  The  rule  of  structure  remained 
really  to  be  discovered.  If  the  blunt  and  acute  edges  of  the 
penknife-shaped  branchial  bar  (fig.  20)  carry  each  a  blood- 
channel,  then  each  gill  in  Mytilus  will  be  a  double  gill,  for  the 
upper  and  lower  are  identically  formed.  If,  on  the  contrary, 
the  blood-channel  exists  only  at  the  blunt  edge  {a)  of  the  blade, 
the  current  travelling  peripnerally  along  the  bars  of  the  upper 
lamella  (A,  fig.  17)  must  turn  round  (as  shown  in  fig.  24  d,  d) 
at  the  free  margin  through  the  loop  and  move  centrally  along 
the  bars  of  the  lower  lamella  (B,  fig.  17).  In  the  latter  case 
the  gill  would  be  single,  in  the  former  double.  The  bars  of 
the  upper  lamella  when  the  gill  is  single  carry  currents  moving 
in  the  same  direction  (PL  VI.  fig.  2 ;  PL  VII.  fig.  14)  from  one 
border  of  the  gill- plate  to  the  other ;  those  of  the  lower,  oppositely 
tending  currents  (PI.  VIII.  fig.  23  c,  /).  This  point  is  the 
wonder-striking  feature  of  the  branchial  enginery.  No  writer 
has  ever  given  to  it  a  single  thought.  It  deserves  to  be  further 
elucidated.  In  Pholas  (PL  VI.  figs.  1  &  2),  Gastrochana,  Mya, 
Tellina,  Macira,  Cypraa,  Cardium  (PL  VII.  figs.  13  &  14), 
Ostrea  (PL  VIII.  fig.  21),  and  probably  in. many  other  genera^ 
the  inner  gill  is  double  and  the  outer  is  single.  The  Pandoridse 
and  Lucinidse  are  families  in  which  the  outer  gill  is  altogether 
suppressed.  In  Solen,  Pecten,  Unio,-  Venus,  Kellia,  Area,  &c., 
the  two  gills  on  both  sides  are  equal  in  size  and  double  in 
structure. 

Every  giU-plate,  whether  single  or  double,  is  composed  of  two 
lamellae,  between  which  the  excurrent  water-tubes  (see  large 
arrows  in  PL  VII.  fig.  13,  PL  VI.  fig.  1,  and  figs.  7  &  8)  are 
situated.  In  the  example  of  the  double  gill  each  lamella  is  the 
scene  of  a  double  system  of  opposed  currents  of  blood,  since 
the  two  limbs  of  the  same  looped  bar  lie  on  the  same  horizontal 
plane  in  the  same  lamella  (PL  VII.  fig.  9  c).  The  adjoining 
limbs  are  thus  alternately  afferent  and  efferent,  or  venous  and 
arterial.  Each  lameUa  then  of  every  double  gill  is  a  complete 
and  independent  gill.  Its  system  of  circulation  is  distinct,  and 
totally  unconnected  with  that  of  the  other  lamella.  Neverthe- 
less, a  single  lamella  of  a  double  gill  is  not  identical  in  ana- 
tomical characters,  or  structurally,  or  perhaps  officially,  equi- 
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valept  to  an  entire  single  gill.  As  formerly  intimated  in  the 
example  of  a  single  gill^  the  limbs  of  the  same  looped  bar^ 
respectively  venous  and  arterial^  are  placed  on  different  hori- 
zontal planes  (PL  YII.  fig.  14)^  the  planes  of  the  loops  {a)  at 
the  free  margin  being  vertical^  and  not  horizontal  as  they  are  in 
general  in  the  doable  giU  (PL  VI.  fig.  1 ;  PL  VII.  figs.  9  &  11). 
The  single  gill^  like  the  doable^  is  composed  of  two  lamellar 
planes  (fig.  l^b,  c)  bounding  intermediate  water-tubes.  But 
in  the  single  gill  each  lamella  is  single  in  function^  since  it 
consists  of  the  afferent  or  efferent  limbs  separately  and  exclu- 
sively of  the  looped  bars.  In  either  lamella  therefore  the 
adjacent  bars  belong  to  separate  and  independent  loops.  The 
component  bars  of  the  lamellae  in  all  single  gills  are  separated 
from  one  another  by  intervectal  water-fissures  (PL  VII.  fig.  15 
Cy  Cy  c).  In  the  double  gills  in  which  the  two  limbs  of  the  same 
loop  lie  adjoined  on  the  same  horizontal  plane^  such  limbs  are 
united  together  by  a  continuous  membrane  (PL  VI.  fig.  5).  In 
such  case  the  intervectal  water-fissures  exist  only  between  the 
limbs  of  different  contiguous  loops^  not  between  those  of  the 
sune  looped  bar.  By  this  arrangement  the  volume  of  water 
which  traverses  the  gul  at  any  given  time  is  reduced  by  exactly 
one-half.  The  functional  value  of  the  organ  therefore  sinks 
in  the  same  degree.  A  double  gill  (PL  VII.  figs.  18^  9  &  11 ; 
PL  VI.  fig.  1)  in  structure  is  not  necessarily  twofold  in  physio- 
logical import.  In  official  activity  it  exceeds  little  the  single  gill. 
In  the  latter  the  blood  is  more  intimately  brought  into  contact 
with  the  respiratory  medium^  and  this  medium  is  more  readily 
and  rapidly  renewed.  To  the  single  gill  (PL  VI.  fig.  2 ;  PL  VII. 
fig.  14)  conchologists  have  applied  the  term  supplementary.  It 
is  difficult  to  understand  in  what  sense  this  term  should  be  re- 
ceived. In  structure  the  single  gill  is  not  supplementary.  It  is  a 
perfect  and  complete  organ.  No  constituent  element  is  deficient 
or  suppressed.  In  function  it  is  complete.  It  is  not  a  super- 
numerary organ.  Both  these  designations  are  significant  of 
what  is  untrue.  It  is  as  much  aq  integer  of  the  organism  as  the 
upper  or  inner  gill.  A  law  hitherto  undiscovered  does^  however^ 
affect  the  presence  and  dimensions  of  the  outer  or  single  gill 
which  does  not  influence  the  inner  or  double  gill.  If^  as  in  the 
Pandoridse^  Lucinidse^  and  some  other  families^  there  exist  only 
one  gill^  it  is  invariably  the  single  or  out-gill  that  is  wanting. 
The  principle  of  suppression  or  non-development  affects  exclu- 
sively the  latter.  When  only  one  gill  exists^  that  is,  one  on 
either  side  of  the  foot  and  body,  it  is  always  double  in  structure. 
It  contains  the  same  number  of  bars  and  loops  as  any  other 
double  gill.  It  is  quite  erroneous  to  conceive  that  in  such  a 
case  the  absent  or  suppressed  gill  has  been  fused  into  and  iden- 
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tified  with  the  present  solitary  gill.     The  latter  is  the  same  in 
essential  structure  as  if  the  single  gill  were  present. 

In  Pkoladomya  and  Anatina,  Professor  Owen  describes  the  two 
branchial  lamellae  of  either  side  as  having  been  united  to  form 
a  single  gill*.     Valenciennes  states  that  the  solitary  gill  of  the 
family  Lucinidse  resembles  that  of  Anodonta ;  it  is  larger^  and 
formed  of  thicker  and  more  prominent  pectinations.    Lucina  Ja- 
maicensis,  L.  tigrina,  L,  columbella,  and  L,  lactea,  are  examples  in 
which  only  a  single  branchial  organ  exists  on  either  side.     The 
solitary  gill  differs  from  the  ordinary  double  gill  only  in  apparent 
characters.     The  free  border  is  composed  only  of  two  rows  of 
loops ;  but  these  loops  are  soldered  together  by  an  obvious  longi- 
tudinal band  or  cord,  running  in  shape  of  a  deep  water-groove 
from  one  end  to  the  other  of  the  free  margin  (PL  VI.  fig.  3  b). 
It  is  this  character  which  occasions  the  appearance  of  doubleness 
and  fusion.     In  the  solitary  gill  of  the  Pandoridse  and  Lucinidse, 
the  pectinations  t  of  the  lamellae  are  coarse  and  large  to  the  naked 
eye.     This  circumstance  is  due  to  the  greater  size  in  these  cases  of 
the  interlamellar*  water-tubes.     It  is  repeated,  that  the  vascular 
elements,  in  the  solitary  gills>  are  the  same  in  number  and  disposi- 
tion with  those  of  any  other  double  gill.   If,  in  the  example  of  the 
solitary  gill,  the  outer  single  gill  were  really  organically  united 
to  the  inner  double  gill,  an  organ  should  result  consisting  at  the 
free  border  of  three  rows  of  vascular  loops,  two  distinct  systems 
of  parallel  interlamellar  water-tubes,  four  separate  lamellse,  three 
layers  of  afferent  and  three  of  efferent  bars  I  Such,  of  mechanical 
necessity,  should  be  the  anatomical  characters  of  a  gill  which 
owed  its  formation  to  the  union  of  one  already  double  to  another 
struck  on  the  single  plan.     Such  a  monstrosity  is  not  illustrated 
in  nature.     It  is  a  fabulous  branchia,  born  of  hypothesis.     But 
it  may  appear  quite  reasonable  to  explain  the  anomaly  of  a  solitary 
gill,  on  the  supposition  that  it  is  the  natural  and  necessary  pro- 
duct of  the  fusion  of  two  single  gills.     A  glance  at  the  illustra- 
tions depictive  of  the  type  of  the  latter,  will  at  once  convince  the 
mechanician  that  two  single  gills  could  not  in  any  manner  be 
fused  in  order  to  make  a  double  gill, — such  a  double  gill,  that 
is,  duplex  in  mechanism,  twofold  in  function,  as  actually  exists 
in  the  real  animal.      Let  two  single  gills  be  brought  together 
(PL  VL  figs.  7  &  8), — the  water-movement  and  the  ciliary  action 
would  cease  at  once  on  the  two  adjoined,  apposed  faces.     Thus 
the  power  of  each  would  be  reduced  by  one-half.     Two  singles 
united  make  a  single !  Such  is  the  clumsiness  of  human  handi- 

*  Forbes  and  Hanley^  British  MoUusca,  vol.  ii.  p.  42. 

t  It  should  he  distinctly  understood,  that  the  word  'pectinations'  is  not 
synonymous  with  an  ultimate  hranchial  bar,  but  with  that  set  of  hars  which 
form  an  interlamellar  water-tube. 
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craft:  attempting  to  mimic  nature^  it  is  lost  in  caricature. 
Nature  does  not  reach  her  ends  by  the  "  fusion "  of  organs. 
An  existing  organ  is  modified  to  fulfil  a  collateral  purpose.  A 
solitary  gill  has  its  own  peculiar  characters.  The  component 
vessels  remaining  unchanged  in  number  and  arrangement^  a 
solitary  organ  is  rendered  equivalent  to  a  double  one,  by  aug- 
menting the  dimensions  of  the  passages  and  tubes  in  such  a 
manner,  that  the  aerating  element  brought  into  relation  with 
the  blood  can  be  increased  almost  to  any  amount.  Functum  is 
thus  intensified,  while  structure  remains  analtered. 

The  loops  of  the  vascular  bars,  as  they  project  at  the  free 
margin  of  the  lamellae,  are  differently  joined  and  variously 
figured  and  sculptured  in  different  genera,  and  frequently  in 
different  species  of  the  same  genus.  In  Pholas  (PI.  VI.  figs.  1 
&  4),  the  free  border  of  the  double  or  inner  gill  presents  two 
rows  of  loops  («,/).  The  plane  on  which  the  loops  of  the  upper 
lamella  rest  is  horizontal,  coinciding  with  the  lengthy  as  opposed 
to  the  breadth,  of  the  gill.  Those  belonging  to  the  lower  laiqella 
of  the  same  gill,  form  a  row  on  a  plane  an  eighth  of  an  inch  below 
the  former.  Between  these  two  projecting  scalloped  edges,  a 
groove  (fig.  3  b)  runs  from  one  end  of  the  gUl  to  the  other.  The 
cilia  which  fringe  this  groove  (PI.  VIII.  fig.  24  A ;  PI.  VII.  fig.  10, 
a,  b)  are  very  much  linger  in  all  species  than  those  which  are 
distributed  over  the  bars  at  the  plane  faces  of  the  gills.  They 
excite  a  vigorous  current,  bearing  towards  the  mouth.  Those 
of  the  flat  surface  (PI.  VIII.  fig.  20 ;  PI.  VI.  fig.  6  i,  b)  raise 
streams,  tending  towards  the  free  border  of  the  gill.  Both  are 
subservient  to  alimentation  and  respiration.  In  Pholas^  then,  the 
double  gill  (PI.  VL  fig.  1)  is  composed  only  of  two  lameUse,  like 
the  single  gill  (PI.  VI.  fig.  2) ;  but  in  the  former,  each  lamella 
is  composed  of  two  orders  of  bars,  in  the  latter  of  one  order  only. 
The  two  limbs  (fig.  4  by  by  c,  c)  of  each  looped  bar  in  the  former 
are  placed  on  the  same  side  of  the  intermediate  water-tube :  the 
afferent  and  efferent  limbs  of  the  same  bars  (fig.  2  A,/),  in  the 
instance  of  the  single  gill,  are  so  opened  or  separated  at  the  free 
margin  as  to  form  respectively  the  opposite  walls  of  the  included 
water-tube.  The  vascular  loops  at  the  margin  of  the  double  gill 
in  nearly  all  genera  are  disposed  flatwise  (PL  VI.  fig.  1  e,  f; 
PL  VIII.  fig.  2lcyb',  PL  VII.  fig.  9  a,  b,  fig.  11  a,  *),  so  that  all 
the  loops  of  the  same  lamella  form  one  horizontal  plane.  Those 
of  the  single  gill  (PL  VII.  fig.  14  a;  PL  VI.  fig.  2)  are  placed 
vertically,  so  that  the  plane  of  each  loop  is  separated  from, 
though  parallel  with,  that  of  the  adjoining  loops.  In  the  double 
gills  of  the  Gardiadae  an  exception  occurs,  and  probably  in  other 
families.  The  loops  at  the  distal  margin  are  disposed  here  on 
vertical  planes  (PL  VII.  fig.  14  a) ;  but  though  standing  verti- 
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cally^  they  do  not  enclose  two  systems  of  interlamellar  water- 
tubes,  but  only  one,  The  mechanical  problem  presented  by  the 
gills  of  Cardium  proved  extremely  difficult  of  solution.  IVhen 
understood^  it  challenged  any  living  mechanism  for  beauty  and 
perfection.  In  Mytilus  the  loops  of  the  two  lamellae  are  soldered 
into  union  at  the  free  borders :  they  stand  vertically  (PL  VIII. 
figs.  17  &  24) :  they  circumscribe  a  deep  intermediate  gutter.  In 
Solen  (Fl.  VIII.  fig.  23)  the  loops  expand.  In  Verms  they  also 
somewhat  exceed  in  diameter  that  of  the  bars,  of  which  they  are 
the  bend.  In  Mytilus,  the  inner  and  outer  gills  exhibit  the  same 
formation.  In  the  Ostreadse  (Fl.  VIII.  fig.  21),  the  loops  at  the 
margins  of  the  gills  are  so  closely  packed  together  horizontally, 
as  to  appear  like  a  continuous  membrane  bounding  an  angular 
groove.  Numerous  other  varieties  in  the  mere  shape  and  size  of 
the  loops  occur  in  diflFerent  families  of  Bivalves — the  type  of 
structure  never  changes. 

The  proximal  or  attached  border  (PI.  VI.  figs.  1  &  2  a,  i)  of  the 
gills  occurs  under  many  varieties  of  anatomical  plan.  Pholas 
exemplifies  one  type.  The  two  lamellae*  are  attached  to  the  pallial 
tunic.  All  the  vascular  bars  terminate  in  a  common  trunk 
(PI.  VI.  fig.  2  a,  b)  which  runs  at  right  angles  to  their  axes,  and 
parallel  with  the  length  of  the  entire  giU.  There  are  two  of 
these  trunks,  one  aflferent,  the  other  eflferent.  They  occupy  re- 
spectively the  proximal  margins  (PI.  VI.  fig.  1  a,  b)  of  the  two 
lamellae  of  which  each  gill  is  composed.  In  Pholas  these  trunks 
are  supported  by  the  framework  of  solid  structure  (c  c  and  d  d) 
which  occupies  the  interlamellar  spaces.  In  Solen  (PI.  VIII. 
fig.  23  a)  and  Mytilus  (fig.  17  A)  another  plan  of  formation  is 
observed.  Here  the  proximal  border  of  the  superior  lamella  of  the 
upper  gill,  and  inferior  lamella  of  the  under  gill,  are  unattached, 
floating  in  the  mantual  cavity.  In  such  instances  the  inter- 
lamellar framework  is  wanting.  The  vascular  bars  at  this  border, 
for  some  distance  up  the  breadth  of  the  gill,  are  tied  together 
by  means  of  a  continuous  membrane  {e,  e) .  Here  the  interlamellar 
scaffolding,  and  the  water-tubes  which  the  former  assist  to  form, 
exist  only  where  the  two  lamellae  are  adherent ;  viz.  over  the  two- 
thirds  of  the  breadth  of  the  gill  nearest  the  free  border. 

*  It  should  be  clearly  explained  that  the  word  lamella,  as  applied  to 
the  eill  of  the  Acephalan  Mollusk,  should  sifcnify,  one  of  the  two  plates  of 
whicn  the  gill,  whether  double  or  single,  is  composed.  The  gill  is  the  whole 
organ.  In  those  instances  in  which  (as  shown  in  fig.  5,  PI.  VI.)  the  bars 
stand  vertically  on  the  same  lamella,  then  of  course  each  lamella  would 
be  composed  of  two  plates,  or  finer  lamellse.  I  am  not  quite  certain  that 
such  an  arrangement  exists  in  nature.  In  several  genera — in  Cardium  espe- 
cially— when  care  is  taken  to  avoid  pressure  upon  the  margin,  such  is 
the  true  position  of  the  loops,  if  not  of  the  bars  proceeding  backwards 
from  them. 
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Intervectal  and  Interlamellar  Framewwk  of  Connective 

Structures. 
These  structures  constitute  the  true  skeleton  by  which  is 
sustained  the  vascular  fabric  of  the  gill.  Of  the  latter,  they 
determine  the  shape  and  the  form.  They  preserve  the  blood- 
carrying  bars  in  position.  They  hold  apart  the  component 
lamellae  of  the  gills.  They  thus/orm  the  interlamellar  tubes,  since 
without  these  structures  the  lamellae  would  faU  together  into 
contact  and  obliterate  the  tubes.  Messrs.  Alder  and  Hancock 
recognized  the  tubes,  but  overlooked  the  framework  system  by 
which  they  were  constructed  *.  M.  Deshayes  has  figured  this 
framework  (PI.  VI.  fig.  1  c,c,c&,d,  fig.  2  i,  and  fig.  S  djd)  ap- 
paratus in  a  conchiferous  (Pecten  or  Area  ?)  moUusk.  Not  a 
sentence  is  written  descriptive  of  its  characters,  or  interpretative 
of  its  meaning  t-  Attention  was  drawn  to  it  by  no  allusion 
whatever,  direct  or  incidental.  Philippi  j:  has  this  observation 
with  respect  to  the  branchiae  of  Solenomya,  which  probably 
refers  to  the  interlamellar  structures  in  question : — "  Branchiae 
duo  non  quatuor,  non  lamelliformes,  sed  pectinatae  vel  potius 
pennam  exacte  referentes,  lamellis  transversis  perpendicularibus, 
carina  media  corpori  per  totam  longitudinem  adnatae,  versus 
apicem  ope  liffamenti"  lU-defiued  reference  to  the  same  parts 
is  made  by  Cams,  Blainville,  Garner,  and  others.  To  be 
known  descriptively,  and  comprehended  physiologically,  they  re- 
mained really  to  be  rediscovered, — to  be  read  by  a  new  eye,  from 

*  It  is  very  probable,  from  the  following  passage,  that  Messrs.  Alder 
and  Haacock  have  mistaken  the  thick  soUd  cords  ^ich  at  short  intervals 
cross  the  ttibes,  for  real  blood-channels :  '*  The  lamina:  forming  the  walls 
of  these  tubes  were  now  examined  through  the  microscope,  when  the  whole 
was  observed  to  present  a  regularly  reticulated  structure  composed  of 
blood-vessels ;  those  pass^g  transversely  being  the  stronger  and  more  pro- 
minent** — Annals  and  Magazine  of  Natural  History,  paper  on  Currents 
in  Pholas  and  Afya,"  1862. 

t  The  following  is  the  only  passage  which  occurs  in  the  excellent 
article  (Conchifera,  Cyclop.  Anat.  Phys.)  of  M.  Deshayes  having  reference 
to  the  structure  of  the  gills: — "In  the  greater  number  of  genera,  the 
branchiae  are  formed  of  two  membranous  layers  or  laminse  (a,o,  fig.  352),  i 

within  the  substance  of  which  the  branchial  vessels  descend  with  great  i 

regularity.     In  several  genera,  as  the  Archida  and  Pecten,  the  branchial  I 

vessels,  mstea4  of  being  connected  parallel  to    one  another  within  the  \ 

thickness  of  a  common  membrane,  continue  unconnected  their  entire  length,  | 

and  they  are  thus  formed  of  a  great  number  of  extremely  delicate  filaments,  | 

attached  by  the  base  within  the  membranous  pedicle  on  which  the  bran- 
chial veins  pursue  their  way  towards  the  auricle.'^  Nothing  is  said  of  the 
distinct  and  independent  structures  which  separate  the  lammse.  The  con- 
dition, namely  the  separation  of  the  laminae — upon  which  depends  the 
existence  of  the  interlamellar  water-tubes — is  here  accidentally  stated ;  but 
neither  the  existence  nor  the  meaning  of  such  parts  seem  in  the  slightest 
degree  to  have  been  imagined  by  M.  Deshayes. 

J  Moll.  Sicil.  i.  p.  16. 
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a  new  point  of  view. .  The  author  believes  that  the  following  is 
the  first  systematic  exposition  on  record  of  the  anatomy  and  signi- 
ficance of  the  non-vascular  elements  of  the  lamellibranchiate  gill. 
They  are  classifiable  under  two  heads.     Those  parts  which 
are  placed  between  (PI.  VI.  fig.  1  g,  fig.  2  6,  &g.  Sd;  PL  VIII. 
fig.  19  c,  c,  c)  the  parallel  bars  {the  intervectal),  uniting  them  into 
the  form  of  a  leaf,  constitute  a  separate  order.     Those,  secondly, 
stronger,  coarser,  in  some  genera  very  conspicuous,  in  others 
very  concealed,  which  separate  the  lameUse,  forming  and  bound- 
ing the  excurrent  interlamellar  water-tubes,  to  which  in  many 
species  the  ova  adhere,  the  basis  of  the  whole  gill,  the  wonder 
of  the  whole  enginery,  the  last  of  the  branchial  constituents  to 
be  described  and  understood,  are  really  a  distinct  and  unknown 
class  of  structures. 

The  first  class  vary  the  apparent  anatomy  of  the  gill  more 
than  the  second.     They  cut  the  fissural  spaces  (PL  VI.  fig.  7  d) 
between  the  individual  bars,  or  individual  loops,  into  oval  stig- 
mata (fig.  5  d),  elliptical  perforations,  or  lengthened  parallelo- 
grams (PL  VII.  fig.  12  d).     In  the  absence  of  them,   as  in 
Thracia  (PL  VII.  fig.  15),  the  intervectal  water-fissures   are 
continuous  from  the  free  margin  of  the  gill  to  the  proximal.   In 
Mytilus  (PL  VIII.  fig.  17  o,  o,  o)  they  appear  under  the  charac- 
ter  of  fleshy  nodules  j    in   Cardium  (PL  VII.  fig.  12  c,  c,  c) 
they  are  almost  invisible;  in  the  Veneridse  they  consist  of  a 
flattened  bundle  of  slender  threads,  running  from  bar  to  bar  at 
equal  intervals ;  in  Pholas  they  assume  almost  a  membrauous 
form  (PL  VI.  fig.  4«),  perforated  at  regular  distances  by  oval  holes; 
they  exist  only  between  alternate  loops.   In  a  physiological  sense, 
the  highest  value  attaches  to  these  intervectal  parts.     They  de- 
termine the  dimensions  of  the  water-stigmata.      If  they  are 
small,  the  water  of  respiration  is  very  much  subdivided ;  if  large, 
the  lamella  is  readily  traversed  by  the  aerating  element.     In 
calculating  the  quantum  of  respiration  in  the  Conchifera,  two 
factors  demand  to  be  estimated:   first,  the  amount  of  blood 
entering  the  breathing  organ ;  secondly,  the  volume  of  water 
by  which,  in  a  given  time,  it  is  capable  of  being  traversed.    The 
latter  will  depend  upon  the  dimensions  of  the  water-passages. 

The  intervectal  connective  structures  have  been  mistaken  for 
half  a  century  by  the  best  observers  for  vessels,  blood-canals 
crossing  the  bars, — deceiving  the  observers  into  the  idea  that 
each  lamella  in  the  lamellibranchiate  gill  is  really  composed  of 
a  network  of  blood-vessels.  This  idea  as  regards  the  Acephala  in- 
volves a  fundamental  error ;  it  envelopes  everything  in  unresolv- 
able  confusion.  The  orbit  of  the  branchial  circulation  cannot  be 
explained.  It  contradicts  the  anatomical  arrangement  conspicuous 
in  other  parts.   A  consistent  sentiment  cannot  be  shaped  of  this 
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most  perfect  mechanism.  They  are  not  blood-channels.  They  are 
elastic^  fibrous  structures^  enacting  a  purely  ligamentous  part. 
They  derive  their  supply  of  blood  from  that  of  the  branchial 
bars.     Their  office  is  mechanical^  not  chemical. 

The  intra- tubular  structures  (PL  VI.  fig.  1  k^  k,  k,  fig.  S  d,d; 
PL  VIII,  fig.  21  /,  &c.)  are  neither  less  remarkable  nor  less  im- 
portant. Upon  this  interlamellar  framework  depend  the  whole 
characters  of  the  gill.  They  hold  the  lamellae  apart  at  definite 
distances.  They  unite  closely  together  the  loops  of  these  lamellae 
at  the  free  margin  (PL  VI.  fig.  7  a,  ft);  thus  they  close  up  caecally 
the  tubes  at  this  border  of  the  gill  *.  This  single  point  of  structure 
is  the  pivot  whereon  turns  the  action  of  the  gill.  If  the  tubes 
at  this  extremity  were  open  (as  suppositionally  at  PL  VII. 
figs.  9  &  11)^  it  IS  hydrauUcally  certain  that  the  water  would 
tcdse  this  course  to  pass  from  the  extra-  to  the  intra-branchial 
cavity ;  none  would  pass  between  the  bars  which  contain  the 
blood ;  the  function  of  respiration  could  not  proceed  ;  and  this 
calamity^  further,  would  ensue — ^no  food  could  be  carried  to  the 
mouth.  Men  do  not  value  health  until  it  is  lost !  Spectators 
see  not^  feel  not^  the  perfection^  the  unimprovableness  of  organic 
mechanism  until  an  element  is  ideally  removed — until  some  devi- 
ation from  nature's  method  of  working  is  supposed  I  The  argu- 
mentum  ad  absurdum  startles  by  the  bungle  and  foolery  which  it 
is  sure  to  introduce;  then  philosophers  realize  the  inimitableness 
of  her  certainty  and  refinement. 

As  the  proximal  borders  of  the  lamellae  (PL  VI.  fig.  1  a,  b)  are 
separated  by  the  whole  diameter  of  the  water-tubes^  and  as  the 
distal  margins  are  fused  together^  it  follows  that  these  tubes^  like 
rivers^  are  small  and  shallow  at  their  commencement^  deep  and 
broad  at  their  termination.  This  arrangement  favours  their 
suctorial  action.  The  water,  as  first  explained  by  Mr.  Hancock, 
is  undoubtedly  drawn  into  (properly  pushed  into)  these  tubes 
through  the  lamellar  stigmata  (PL  VIII.  fig.  I7f,f,f)  from  the 
pallial  cavity.  The  water  is  discharged  from  the  tubes  by  ciliary 
agency,  which  is  constant  (arrows  in  PL  VII.  figs.  9,  11,  13  & 
14).  They  are  thus  constantly  being  emptied.  If  they  were  not 
refilled  from  without,  they  would  become  vacuous.  During  the 
action  of  the  gill,  there  is  momentarily  generated  a  tendency  to 
a  vacuum.     The  pressure  that  is  on  the  tubular  side  of  the 

*  In  the  accompanying  illustrations,  in  several  instances  (PI.  VII.  fig.  9 
&  11,  PL  VIII.  fig.  21),  these  tubes  are  represented  as  if  they  were  open  at 
this  margin  of  the  gill.  This  method  of  dlustration  was  adopted  only  for 
the  sake  of  clearness,  and  in  order  that  the  disposition  of  the  loops  and 
bars  of  each  lamella  may  be  readily  understood.  In  all  cases^  without  a 
six^le  exception,  the  tubes  are  closed  at  this  border  of  the  gill  by  the  appo- 
sition of  the  loops  of  the  two  constituent  lamellae. 
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lamella  is  diminished;  on  the  other  it  remains  the  same  as 
long  as  the  animal  continues  in  the  water.  It  is  hydraulically 
inevitable,  even  without  the  assisting  agency  of  cilia,  that  the 
water  mast  transude  the  lamella  by  way  of  its  intervectal  fissures 
and  perforations.  This  mechanism  could  neither  be  conceived 
nor  explained  before  the  nature  and  office  of  the  interlaraellar 
framework  were  brought  under  clear  demonstration.  It  is  im- 
portant to  understand,  that  that  surface  of  the  lamellae  which 
faces  the  intermediate  tubes,  namely  the  internal  walls  (PI.  VI. 
fig.  8  e)  of  the  water-tubes  themselves,  is  far  less  richly  ciliated 
than  the  external  surface.  The  excurrent  movement  of  the  respira- 
tory water  is  much  aided  by  the  action  of  the  connective  structures 
of  the  bars  and  tubes.  The  intervectal  pieces — those  which  pass 
crosswise  from  bar  to  bar  by  approximating  the  latter — are 
capable  of  stopping  up  the  intervectal  stigmata, — of  suspending, 
therefore,  the  act  of  respiration.  Thus  is  prevented  the  passage 
of  irritating  substances  through  the  branchial  lamella.  The 
alternate  movements  of  the  shutting  and  opening  of  the  bars  is 
as  important  to  the  sieving  operation  of  the  gill,  its  prehensile 
function,  as  the  cilia  themselves.  The  transverse  intervectal 
pieces  (PI.  VII.  fig.  12  c,  c,  c;  PI.  VIII.  fig.  19  c,  c,  c)  consist  of 
irritable  and  contractile  tissue.  They  are  capable,  in  part,  of 
voluntary  contraction.  Thus,  although  the  chemical  act  of 
breathing  is  in  itself  uncontrollable,  it  may  be  interrupted  by 
the  exercise  of  those  connected  parts  which  are  subject  to  the 
will. 

The  skeleton  of  solid  pieces  (PI.  VI.  fig.  8  rf,  rf,  fig.  1  c,  d, 
fig.  2  ij,  &c.)  by  which  the  tubes  and  the  lamella  are  supported 
and  held  apart,  exists  probably  in  the  branchise  of  every  lameUi- 
branchiate  mollusk.  It  constitutes  a  framework  system,  though 
anatomically  distinct  from,  having  a  mechanical  action  concurrent 
with,  the  intervectal.  At  the  free  border  this  interlamellar  sub- 
stance is  thin,  slender,  and  difficultly  detected  by  the  eye,  admit- 
ting of  the  falling  together  of  the  lamellae  and  of  the  closing  of 
the  tubes.  At  the  opposite  attached  border,  the  interlamellar 
substance  is  much  thicker,  coarser,  and  more  conspicuous 
(PL  VI.  fig.  1  k,  ky  k) ;  the  parts  being  quite  apparent  through 
the  lamellae.  Here,  therefore,  the  lamellae  are  further  separated, 
and  the  tubes  of  the  greatest  diameter.  This  framework  consists 
of  two  distinct  pieces, — those,  first,  which  run  parallel  with  the 
vascular  bars  (PI.  VI.  fig.  1  c,  fig.  2  i)  ;  and,  secondly,  those 
which  transversely  connect  these  longitudinal  pieces  (fig.  1  dy 
fig.  2jyj).  The  former  limit  the  breadth  of  the  interlamellar 
water-tubes.  The  tubes  are  capacious  when  the  lamellae 
are  far  apart,  small  when  they  are  near  each  other.  As  the 
exterior  appearance   of  "pectinations"  in  the   gill  is  due  to 

Ann,  ^  Mag.  N.  Hist.  Ser.  2.   Vol.  xiv.  17 
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the  presence  of  these  tubes,  the  pectinations  are  obvious,  as  in 
Cardium,  Solen,  Pecten,  Thracia,  &c.,  when  the  tubes  are  large, 
invisible  to  the  naked  eye  when  they  are  small.  The  cross 
pieces  tie  together  the  longitudinal  at  regular  intervals.  The 
latter  run  with  the  tubes,  and  divide  them  from  one  another,  the 
former  cross  them.  If  the  transverse  pieces  were  so  thick  and 
large  as  to  fill  up  the  tube,  and  interrupt  its  continuity,  the  ex- 
currents  of  water  of  course  would  be  arrested,  and  the  function  of 
the  gill  would  be  suspended.  It  is  far  otherwise.  They  traverse 
the  tubes  in  form  of  cords.  Their  extremities  are  attached  to  the 
opposed  points  on  the  horizontal  sides, — ^to  those  very  lines 
along  the  sides  of  the  tubes  at  which  the  chemical  act  of  breath- 
ing is  passive.  From  this  arrangement  there  flows  this  most 
beautiful  result :  the  water,  having  permeated  the  lamella  and 
gained  the  interior  of  the  tubes,  in  its  course  towards  the  ex- 
current  siphon,  is  made  to  keep  continually  in  contact  with  the 
branchial  bars.  By  this  simple  arrangement,  the  two  sides,  in 
fact  the  four  sides,  of  each  individual  blood-carrying  bar  are 
persistently  embraced  by  a  moving  current  of  the  respiratory 
element !  If  the  cross  cords  did  not  exist,  every  drop  of  water 
which  entered  the  tube  would  collect  at  the  most  depending  side, 
and  flow  out  as  a  useless  and  unused  stream.  In  the  qeconomics 
of  nature,  the  subtlest  oeconomist  may  well  marvel  at  her  care  I 

The  long  pieces  of  this  interlamellar  framework  are  capable 
of  shortening  the  length  of  the  water-tubes,  the  cross  pieces  of 
diminishing  their  diameters.  These  actions  impel,  interrupt, 
facilitate,  &c.  the  breath-giving  currents.  While  they  com- 
plicate the  branchial  machinery,  they  double  the  certainty  of  the 
process;  they  provide  against  accidents;  they  preserve  in  the 
required  position  the  slender,  tender,  beautiful  parts  of  which 
the  apparatus  is  composed. 

Endless  diversities  occur,  in  difierent  species  and  genera,  in 
the  size,  the  figure,  the  visibleness,  &c.  of  this  interlamellar 
framework.  In  no  single  instance  is  there  observable  the 
slightest  departure  in  principle  gf  .structure,  in  intention,  in 
purpose,  from  the  typal  plan  unfolded  in  the  preceding  de- 
scription. 

The  cilia-bearing  epithelium  (PI.  VI.  fig.  6  b)  of  the  branchial 
lamellae  in  the  conchiferous  bivalves  is  well  known.  It  has  been 
well  described  by  trustworthy  observers,  from  Leeuwenhoek  to 
Quekett.  The  cilia  in  all  cases  are  distributed  in  rows  on  the 
bars  (PI.  VII.  fig.  15 ;  PI.  VIII.  figs.  20  &  22).  There  are  two 
rows  on  each  external  hemi-cylinder  of  each  bar.  On  the  external 
aspect  of  each  bar,  therefore,  there. jure  four  lines  of  cilia  (PL  VII. 
fig.  10  b,  a).  They  drive  two  currents  in  intersecting  directions. 
On  the  interna  aspect  of  each  bar,  that  namely  which  faces  the 
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interlamellar  water-tubes,  these  rows  of  cilia  are  single  on  the 
opposite  sides.  The  excurrent  streams  are  consequently  driven  by 
a  power  which  is  one-half  in  amount  of  that  by  which  the  water 
is  propelled  through  the  lamellae  into  the  tubes.  No  cilia  are 
detectable  on  the  supporting  framework  between  the  lamellae.  The 
current  raised  by  the  cilia  which  are  distributed  on  the  external 
surface  of  the  lamellae  tends  in"  the  direction  of  the  free  border ; 
that  excited  by  the  internally-placed  cilia  bears  towards  the 
proximal  border,  coinciding  with  the  outlet  of  the  interlamellar 
tubes.  It  is  a  true  ciliary  current ;  but  it  is  reinforced,  quick- 
ened from  time  to  time,  by  the  contractile,  voluntary  action  of 
the  musculo-fibrous  parts  which  constitute  the  intervectal  and 
interlamellar  framework.  The  cilia  which  fringe  the  free  border 
of  the  gill  propel  the  water  in  the  direction  of  the  mouth,  at 
right  angles,  consequently,  with  that  raised  by  those  covering 
the  flat  surfaces  of  the  gill.  It  is  an  alimentary,  not  a  respira- 
tory current.  It  is  powerful  enough  to  bear  on  its  waves  pellets 
of  food  for  the  mouth.  The  true  aerating  currents  travel  along 
the  naked  lines  between  the  rows  of  cilia.  These  are  the 
ultimate  scene  of  the  respiratory  process. 

Thus  ends  an  imperfect  sketch.  It  is  but  a  rude  outline  of 
a  beautiful  picture.  Much  is  left  to  the  industry  of  observers 
coming  after  the  author.  Magnetic  thoughts,  indicating  the 
pole  of  truth,  have  been  but  hastily  projected.  May  they 
stimulate  others  to  a  truth-admiring  repetition  of  his  labours  ! 

EXPLANATION  OF  PLATES  VI.  VII.  and  VIII. 

Plate  VI. 

Fig.  \.  Complete  view  of  the  double  ^11  of  Pholas  Candida,  The  attached 
bolder  is  held  upwards  as  it  were,  a,  b,  are  the  hxge  afferent 
and  efferent  trunks  (of  which  there  is  a  set  in  the  border  of  each 
lamella)  communicating  with  the  parallel  vessels,  as  shown  at  (n) 
and  (h) ;  c,  c,  o,  mark  the  longitudinal  pieces  of  the  intra-tubular 
framework  of  solid  structures ;  k,  k,  k,  show  the  mode  in  which 
these  longitudinal  pieces  form  and  bound  the  interlamellar  water- 
tubes  ijijij) ;  dy  d,  d,  are  the  transverse  pieces  of  the  framework 
on  which  the  lamellae  (m,  c)  of  parallel  vessels  rest,  and  by  which 
the  latter  are  held  apart,  and  which  cross  at  right  angles  the  axes 
of  the  interlamellar  water-tubes ;  e,  f,  denote  the  two  series  of 
loops  of  which  the  free  border  of  this  dottble  gill  is  composed ; 
they  lie  on  two  distinct  planes  one  above  the  other ;  they  are 
shown  as  if  they  were  few  in  number  and  far  between ;  they  exist 
in  nature  in  innumerable  multitudes  and  packed  with  dense  close- 
ness, m,  n,  represent  the  course  of  the  bars  in  the  upper  lamella ; 
e,  i,  that  of  the  lower.  The  arrows  at  the  base  of  the  gill  emerge 
out  of  the  interlamellar  water-passages,  g,  intervascular/^rou^ 
connecting  pieces. 

Fig.  2.  Is  a  view  of  a  small  portion  of  the  entire  single  or  supplementary  (sic) 
gill  in  Pholas  Candida,  a,  b,  afferent  and  efferent  trunks  giving  and 
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receiving  the  blood  of  two  separate  lamelkB,  not  that  of  the  same 
lamella  as  in  the  case  of  the  double  giU ;  h,  h,  bars  of  the  upper 
lamella ;  /,  those  of  the  lower ;  e,  connecting  fibrous  threads 
t3dng  together  the  bars ;  d,  the  bars  of  the  lower  lamella,  t,  j ; 
c,  c,  the  interlamellar  framework  as  explained  in  the  double  gill. 
g  ^f,  show  the  single  row  of  loops  of  which  the  free  margin  of 
this  single  gill  is  composed :  but  here  the  plane  of  each  loop  is 
placed  vertically,  not  horizontally  as  in  the  double  giU. 

Fig.  3.  A  diagram  representing  the  arrangement  of  the  loops,  a,  a,  c,  d,  at 
the  nree  margin  of  the  gill  in  some  species ;  b,  is  the  water-chan- 
nel conveying  a  current  towards  the  mouth.  The  loops  are  placed 
on  vertical  planes.  Each  lamella  in  this  case  is  composed  of 
afferent  or  efferent  vessels  exclusively . 

Fig.  4.  Two  loops  from  the  free  margin  of  the  double  gill  of  Pholas,  show- 
ing the  mode  in  which  the  continuous  membrane,  a,  a,  which  in 
some  bivalves,  if  not  in  Pholas,  really  forms  the  blood-channel. 
In  such  cases  the  bars,  b,  b,  c,  c,  would  be  solid.  The  water- 
stigmata  (intervectal  orifices),  d,  are  in  such  instances  present  only 
between  alternate  pairs  of  bars. 

Fig.  5.  Plan  representing  the  manner  in  which  the  bars,  a  Sf  b,  of  two  se- 
parate lameUsB  placed  on  the  same  vertical  planes,  but  different 
horizontal  planes,  are  tied  together  by  vertical  partitional  perfo- 
rated membranes  (e) ;  d,  shows  the  water-orifices  in  that  con- 
nectmg  structure  (e)  which  unites  the  bars  of  the  same  lamella 
horizontally. 

Fig.  6 — 6^.  Minute  anatomy  of  the  branchial  bars  in  those  cases  in  which 
the  hyaline  cartilages,  a,  a,  are  so  closely  approached  as  to  form 
the  boundary  of  the  channel  (c) ;  b,  b,  pieces  of  the  dlia-bearing 
epithelium  stripped  off. 

Fig.  7-  View  of  a  piece  of  the  entire  gill  of  Thrada  convexa.  The  free, 
distal  margin  is  turned  upwards,  a,  b,  the  double  rows  of  verti- 
cally disposed  loops  of  which  this  margin  is  made  up ;  g,  the  con- 
traction which  occurs  between  the  interlamellar  water-tubes  (e) ; 
/,  one  of  the  transverse  pieces  of  the  interlamellar  framework 
in  view,  crossing  the  water-tube,  indicated  by  the  arrow. 

Fig,  8.  The  same  cut  horizontally  along  the  length  of  the  bars.  The  free 
edge  {b,  c)  of  the  upper  lamella  is  left,  d,  d,  show  the  mode  in 
which  the  transverse  pieces  of  the  intra-tubular  framework  lie 
between  the  lamellae,  a,  b,  which  constitute  the  walls  of  those 
tubes ;  e,  e,  arrows  denoting  the  direction  of  the  water-currents 
in  the  tubes. 

Plate  VII. 

Fig,  9.  A  small  piece  of  the  free  edge  of  the  double  gill  of  Venus  striatula, 
a,  b,  loops  of  the  bars  of  the  two  component  lamellse  lying  hori- 
zontally ;  the  loops  lobed  (fig.  10)  as  they  are  in  Mytilus,  c,  the 
afferent  and  efferent  bars  of  a  single  loop.  The  arrow  descends 
from  the  interlamellar  water-tubes. 

Fig,  10.  One  of  the  loops  from  fi^.  9,  enlarged,  representing  the  lines  and 
disposition  of  the  vibratile  cilia,  a,b\  c,  is  a  fleshy  nodule  tying 
the  loop  to  its  neighbour. 

Fig.  11.  The  free  margin  of  the  gill  of  a  minute  freshwater  bivalve.  It  is 
produced  with  a  view  to  illustrate  the  continuous  membrane  which 
m  some  cases  ties  the  branchial  bars  together  at  the /ree  border  of 
the  gill,  a,  b,  the  loops  of  the  two  lamellse  are  shown  as  if  they 
were  separated  by  the  intervening  tube  (c),  but  in  nature  the 


Respiration  in  Invertebrate  Animak.  261 

lamellae  are  fused  together  at  the  free  border,  and  the  intermediate 
tubes  are  caeca] . 

Fig,  12.  A  few  looped  bars  from  the  preceding,  magnified,  showing  the  de- 
licate transverse  threads,  c,  c,  c,  which  cross  the  branchial  bars  at 
distant  intervals.  They  lie  on  the  inside  or  tubular  aspect  of  the 
lamellae,  and  sometimes  supersede  the  intra-tubular  framework. 
"The  open  spaces  (d)  between  these  cross  threads  are  the  ''inter- 
vectal "  water-orifices,  a,  b,  are  either  vascular  bars,  or  two  rigid 
sides  bounding  an  intermediate  membranous  channel,  which  then 
is  the  blood-channel. 

Fiff.  13.  A  small  portion  from  the  distal  edge  of  the  double  or  upper  gill 
of  Cardtum.  a,  b,  the  upper  and  lower  loops  of  which  this  border 
is  composed.  The  planes  of  the  loops  have  a  vertical  position  iii 
relation,  that  is,  to  the  plane  of  the  whole  gill,  c,  the  fleshy 
or  membranous  structure  which  unites  the  loops.  It  belongs 
probably  to  the  intra-tubular  apparatus,  d,  d.  Although  in  this 
double  gill,  as  in  tdl  double  acephalan  gills,  the  free  edge  is  double, 
the  interlamellar  water-tubes  /,  and  arrows  g,  are  single.  The 
double  row  of  loops  runs  into  one  at  a  little  distance  from  the 
margin,  in  order  to  form  one  system  of  tubes.  This  union  of  the 
bars  is  shown  at  i  and  e.  h,  inchcates  the  fieshy  structures, — a  part 
of  the  intra-tubular  cross  bars  by  which  the  lobes  or  ''  pectina- 
tions **  of  the  gill  are  held  together. 

Fig,  14.  A  portion  of  the  free  mar^n  of  the  inferior  or  single  gill  of  Car- 
dium.  This  figure  exhibits  perfectly  the  manner  in  which  the 
limbs  (b) — (which,  arranged  in  a  linear  series,  form  the  upper  wall 
of  the  tube  {d),  or  the  upper  lamella  of  the  gill) — of  the  same 
system  of  loops  pass,  by  looping  vertically,  as  shown  at  a,  into 
those  of  the  lower  wall  of  the  tubes,  or,  which  is  the  same  thing, 
into  the  lower  lamella  of  the  gill. 

Fig,  15.  Shows  the  alternate  mode  by  which  the  membranous  blood- 
channels  (b,  bt  b)  are  formed  by  the  solid  bars  (a,  a,  a,  a)  of  con- 
tiguous, but  distinct  loops.  In  such  a  case,  which  is  the  normal 
type  in  the  branchiae  of  all  Tunicata,  the  cilia  are  disposed  in 
hnes  only  on  that  side  of  each  bar  which  is  nearest  to  the  water- 
'  fissures  (c).  These  fissures,  in  such  examples,  are  not  crossed  by 
transverse  connecting  threads. 

Fig.  16.  Represents  one  of  the  lobes,  or  tubular  pectinations,  from  the 
single  gill  of  Cardium,  cut  longitudinally,  illustrating  the  mode 
in  which  the  water-tubes  are  formed. 

Plate  VIII. 

Fig.  17.  The  "bars"  from  the  gill  of  Mytilus,  followed  throughout  the 
whole  of  their  minute  anatomy,  a,  b,  are  the  afferent  and  efferent 
blood-trunks,  running  along  the  attached  margin  of  the  upper 
lamella  A.  This  border  of  the  gill  in  Myiilus  is  represented  as 
including  two  trunks,  on  the  theory,  as  yet  not  quite  proved, 
that  the  two  edges,  c  and  c,  would  then  be  the  beginning  of  the 
blood-channel  along  the  blunt  edge,  and  a,  a,  a,  would  mark  the 
termination  of  that,  travelhng  along  the  acute  margin  of  the  same 
penknife-shaped  process.  j,j,  are  the  corresponding  trunks  at 
the  proximal  border  of  the  inferior  lamella ;  e,  e,  mark  the  con- 
tinuous membrane  by  which,  in  this  gill,  the  bars  are  tied  together 
at  the  proximal  border,  so  that  no  water  can  pass  between  the  bars ; 
/,/,/,/,  are  open  orifices  between  the  flesny  nodules,  o,  o,  0,  o, 
by  which  the  aerating  water  enters  from  without  into  the  inter- 
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lamellar  water-tubes ;  q,  q,  q,  are  the  superior  lobeB  of  the  single 
loop,  of  which  the  free  margin  of  the  gill  in  Mytilus  is  composed ; 
p,  IS  the  lower  lobe.  The  deep  groove  between  these  lobes  is 
the  great  alimentary  water-channel,  bearing  a  current  moving  in 
the  direction  of  the  mouth.  I,  is  a  fleshy  nodule,  by  which  the 
loops  are  united  into  a  series;  k,  k,  k,  are  horizontal  water- 
passages  ;  m,  m,  fleshy  nodules,  which  connect  the  contiguous 
oars.  The  system  of  arrows,  g,  g,  g,  indicate  the  direction  of  the 
^reat  respiratory  current,  along  the  upper  surface  of  the  lamella; 
«,  i,  i,  the  lower :  both  having  the  same  direction — towards  the 
free  margin  of  the  gill. 

Fig,  18.  Is  a  transverse  section  of  one  tube  from  the  gill  of  Mytilus, 
exhibiting  the  mode  in  which  the  laminae  separate,  in  order  to 
form  a  tm)e  (a,  h). 

Fig.  19.  Four  bars  from  the  same  gill,  illustrating  further  the  vertical 
parallel  planes  on  which  the  penknife-shap«d  bars  are  placed,  and 
the  mode  more  exactly  in  which  they  are  tied  together. 

Fig.  20.  A  magnified  view  of  a  minute  portion  of  a  single  blade-like  bar 
from  the  gill  of  Mytilus.  It  illustrates  the  chstribution  of  the 
cilia;  and  the  water-currents,  denoted  by  the  arrows,  set  in 
motion  by  them,  a,  b,  are  intended  to  show  the  position  of  the 
blood-channels  in  the  axes  of  the  thickened  lines  of  either  edge 
of  the  blade.  If  the  upper  lamella  in  the  exceptional  gills  of 
Mytilus  should  be  hereafter  proved  to  carry  only  a  single  system 
(afferent  or  efferent)  of  blood-currents,  the  channel  carrying  such 
a  single  current  must  prove  to  be  Aflat  passage,  whose  transverse 
section  would  extend  from  atob;  e,  e,  Sf  c,  fleshy  nodules. 

Fig,  21.  Two  longitudinal  lobes,  or  pectinations,  from  the  gill  of  the 
common  Oyster,  a,  c,  the  double  loops  of  which  the  free  margin 
is  composed.  They  are  drawn  as  if  separated  from  each  other, 
in  a  tubular  form ;  but,  naturally,  the  two  planes  of  loops  lie  in 
close  apposition.  At  this  border  in  Ostrea,  the  branchial  bars  are 
soldered  together  by  a  continuous  membrane  over  the  interval 
included  in  the  dotted  lines  g.  f,  are  the  transverse  pieces  of  the 
intra-tubular  framework.  By  these  transverse  pieces,  the  lamellae 
forming  the  water-tubes  are  sometimes  drawn  into  quadrilateral 
figures,  d,  e. 

Fig.  22.  A  few  of  the  "  bars"  from  the  same  gill,  showing  that  each  bar  is 
an  independent  vessel.  The  component  hyaline  cartilages,  d,  c, 
are  brought  close  together,  so  as  to  form  a  cylindrical  channel,  e. 
a,  b,  exhu)it  the  transverse  structures,  as  running  along  one  (the 
internal)  of  the  tubes.  This  arrangement  proves  that  the  latter 
cannot  be  transverse  vessels. 

Fig.  23.  A  portion  of  the  single  giU  of  Venus,  drawn  as  an  outline  plan. 
e,  d,f,  mark  the  course  of  the  blood,  and  the  character  oi  the 
blood-channel,  from  the  attached  margin  [a)  of  the  superior 
lamella,  to  the  end  of  its  course  at  the  proximal  border  (6)  of  the 
inferior  lamella. 

Fig.  24.  A  second  plan  of  the  gill  of  Mytilus,  constructed  on  the  supposi- 
tion that  each  lamella  carries  only  a  single  blood-current,  of 
which  the  beginning  is  shown  at  d,  margin  a,  and  the  end  at  d, 
margin  b.    The  border,  h,  depicts  the  order  of  the  vibratile  cilia. 

[To  be  continued.] 
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XXIV. — On  the  Remains  of  a  gigantic  Bird  (Lithorms  Eniuinus) 

from  the  London  Clay  of  Skeppey.     %  J.  S.  Bowerbank, 

P.R.S.  &c. 
The  first  indication  of  the  former  eiistence  of  new  and  often 
very  large  animals  is  frequently  affiirded  by  small  and  compa- 
ratively insignificant  fragments,  and  such  is  the  case  in  the  pre- 
sent instance. 

Professor  Owen  has  described,  in  his  '  Foiail  Mammals  and 
Birds,'  the  remains  of  more  than  one  spe- 
cies of  the  latter  from  the  London  clay, 
which  specimens  are  in  the  collection  of  the 
College  of  Surgeons,  and  in  those  of  Mr. 
Weth«^  and  myself;  and  since  that  period 
I  have  acquired  another  specimen,  which  ap- 
pears also  to  be  the  remams  of  Lithomis  vul- 
turinm;  but  none  of  these  birds  could  have 
exceeded  in  size  one  of  the  smaller  species  of 
the  Gull  tribe.  The  unassuming  specimen 
that  I  now  introduce  to  my  readers  as  a 
portion  of  one  of  the  long  bones  of  a  bird, 
surpasses  in  size  a  full-grown  Albatross,  a 
bird  having  an  expanse  of  wing  of  about  12 
or  13  feet. 

1  procured  this  fragment  at  Sheppcy  some 
years  since,  and  bad  really  forgotten  it  until 
it  was  brought  to  my  recollection  in  conse- 
quence of  the  late  Dr.  Man  tell  having  obliged 
me  with  the  examination  of  some  similar 
but  somewhat  smaller  portions  of  bone  of 
a  Pterodactglus  from  the  Wealden  formation 
of  the  Isle  of  Wight,  when  the  idea  arose  in 
my  mind  of  the  possibility  of  its  turning 
out  to  be  the  remains  of  a  Tertiary  Ptero- 
dactyl of  like  dimensions  to  some  of  the 
Wger  chalk  species;  but  on  submitting  a 
fragment  of  it  to  microscopical  examination, 
1  at  once  saw  that  there  was  not  a  trace  of 
reptilian  character  in  its  structure,  but  that, 
on  the  contrary,  the  bone-cells  and  Haversian 
canals  presented  all  the  well-known  pecu- 
liarities of  form  and  arrangement  that  cha- 
racterize the  Bird  tribe. 

The  length  of  the  specimen  is  i  inches, 
and  the  greatest  diameter  of  the  larger  end 
is  exactly  1  inch,     At  thia  part  the  section  of  the  bone  is  trian- 
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gular^  with  the  angles  rounded  off^  and  having  two  sides  some- 
what larger  than  the  third  one ;  the  angularity  decreases  pro- 
gressively to  the  other  end  of  the  specimen,  and  at  that  portion 
but  faint  traces  of  it  are  observable ;  at  this  end  of  the  bone  the 
greatest  diameter  rather  exceeds  10  lines.  The  thickest  portion 
of  the  walls  of  the  bone,  which  is  at  the  curves  supplying  the 
place  of  the  angles  at  the  larger  end,  is  If  line,  while  the 
thinnest  portion  in  the  same  plane  is  about  the  middle  of  the 
shortest  side  of  the  triangular  section,  and  does  not  exceed  f  of 
a  line. 

These  structural  proportions,  in  combination  with  the  micro- 
scopical characters  and  the  great  density  of  the  walls  of  the  bone, 
leave  no  doubt  of  the  character  of  the  animal  to  which  this  spe- 
cimen has  formerly  belonged ;  and  from  the  marks  of  muscidar 
attachment,  the  form  and  other  peculiarities,  my  friend  Professor 
Quekett,  who  has  examined  the  bone,  is  of  opinion  that  it  has 
formed  part  of  the  proximal  end  of  a  tibia  belonging  to  a  bird 
little  if  at  all  inferior  in  size  to  an  Emu.  On  comparing  the 
fossil  with  the  tibia  of  an  adult  Emu,  the  skeleton  of  which  was 
about  6  feet  high,  I  found  that  the  latter  was  16  inches  in  length ; 
and  on  measuring  the  diameter  of  the  parts  of  the  recent  bone 
corresponding  with  those  of  the  fossil  one,  they  appeared  to  be 
as  nearly  as  possible  identical ;  and  the  remains  of  the  impression 
of  the  muscular  attachment,  and  of  the  orifice  for  the  admission 
of  the  blood-vessel  into  the  shaft  of  the  bone,  which  are  situated 
in  the  recent  one  within  the  first  6  inches  of  its  length  from  the 
proximal  end,  are  in  precisely  the  same  relative  position  in  both 
specimens. 

There  is  every  appearance  therefore,  as  far  as  the  mutilated 
condition  of  the  fossil  will  allow  us  to  judge,  that  it  has  formed 
part  of  an  ancient  Struthious  bird  as  large  as,  and  probably 
closely  allied  to,  the  Emu.  The  section  of  the  bone  represented 
in  the  woodcut  is  taken  at  the  transverse  fracture,  about  one- 
third  of  the  length  of  the  specimen  from  the  larger  end. 


XXV. — Notes  on  the  Ornithology  of  Ceylon,  collected  during  ah 
eight  years'  residence  in  the  Island,  By  Edgar  Leopold 
Layard,  F.Z.S.,  C.M.E.S.  &c. 

[Concluded  from  p.  115.] 

257.  NuMENius  ARQUATA,  Linn.     Coudrey-maUey-cotan,  Mai. 
Whelp,  Dutch. 

Common  along  all  the  flat  sea  borders  in  company  with 
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258.  NuMENiirs  Phjbopits^  Linn. 

Neither  of  these  species  seem  ever  to  be  found  in  the  interior. 

259.  ToTANus  Fuscus,  Linn. 

260.  ToTANUs  ocHROPUs,  Linn. 

261.  ToTANus  CALiDBis^  Linn. 

262.  ToTANus  HYPOLEUCOs^  Linn. 

263.  ToTANUS  GLOTTIS^  Linn. 

264.  ToTANUs  sTAONATiLis^  Bechst. 

265.  AcTiTis  OLAREOLA^  Gmcl. 

266.  Tbinoa  minuta^  Leis. 

267.  Tringa  subabquata^  Gmel. 

268.  Tbinga  PLATYBHYNCHA,  Gould,  B.E.  pi.  881.  Ola-watua, 
Cing.     Cotan,  Tarn. 

These  birds  are  generally  distributed  in  all  parts  of  the  island 
where  mud  and  water  combine  to  offer  them  congenial  homes. 
Tetanus  hypoleucos  is  found  high  up  in  the  hilly  country,  fre- 
quenting the  streams,  walking  upon  the  boulders  which  appear 
above  the  foaming  torrents,  in  search  of  flies,  or  running  on  the 
sand  in  the  shallow  pools  to  feed  upon  the  minute  crustaceans 
which  abound  in  such  localities. 

Tringa  platyrhyncha  is  the  rarest  of  the  whole ;  one  or  two 
specimens  were  procured  at  Pt.  Pedro,  where  also  I  procured  a 
single  pair  of 

269.  LiMOSA  ^gocephala,  Linn. 

These  I  killed  in  the  month  of  April  in  fine  plumage. 

270.  HiMANTOPUS  CANDiDUS,  Boun.     PotdloW'kaU,  Mai.;  lit. 
"  Long-legs.^' 

Abundant  in  small  flocks  about  the  jungle  tanks.  They  are 
by  no  means  shy,  but  will  suffer  a  near  approach,  and  often 
alight  on  the  same  spot,  though  shot  at  several  times ;  in  flying 
they  carry  their  long  legs  stretched  out  behind  them,  and  utter 
a  shrill  cry  of  "  wheet,  wheet,'^  which,  when  many  join  in  chorus, 
is  not  an  unmusical  sound. 

271.  Becubyibostbis  ayocetta,  Linn. 

A  pair  of  these  birds  were  shot  by  my  esteemed  friend 
D.  Quinton,  Esq.,  at  Chundicolom  near  Jafiha,  on  the  estuary. 
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272.  RHYNCHiEA  Bengalensts^  Gmel.  Rajah- kas-vrntita,  Cing. ; 
lit.  King  Snipe. 

Not  uncommon  in  all  marshes ;  it  is  a  bird  of  passage^  arriving 
in  October.  Some  few  breed  with  us,  the  season  of  incubation 
being  from  May  to  July.  The  nest  is  a  simple  depression  in  the 
soil,  and  the  eggs,  four  in  number,  are  dark  nankeen-yellow, 
profusely  blotched  with  very  large  dark  dry  blood-coloured 
markings.     Axis  1  inch  4  lines,  diam.  1  inch. 

273.  ScoLOPAX  BUSTicoLA,  Liuu. 

The  Woodcock  has  been  shot  several  times  at  Nuwera  Elia, 
but  has  never  falfen  under  the  notice  of  either  Dr.  Kelaart  or 
myself  in  its  feathers.  Dr.  Kelaart  says  that  he  saw  "  a  couple 
of  birds  called  ^  woodcocks '  at  a  dinner  table,  which  tasted  un- 
commonly like  the  birds  of  that  name.'^  I  heard  that  a  speci- 
men was  preserved  in  the  MiUtary  Medical  Museum  in  Colombo 
in  Dr.  Kinnis^  time,  but,  like  many  other  specimens  there,  has 
been  abstracted  or  suffered  to  fall  into  decay. 

274.  Gallinaoo  stenuba.     Kas-Matua,  Cing. 

The  common  Indian  Snipe  is  very  abundant  in  all  parts  of 
Ceylon.     They  arrive  in  Jafiha  about  September. 

275.  Gallinago  scolop acinus,  Bon. 

Not  having  met  with  this  Snipe,  I  am  obliged  to  quote 
Dr.  Kelaart  for  its  identity  ;  he  says,  it  "  is  found  only  in  some 
of  the  highland  districts.  We  have  seen  a  few  at  Nuwera  Elia*.^' 
I  shot  many  snipes  at  Gillymalle  which  proved  to  be  the  pre- 
ceding species,  but  I  see  no  reason  why  the  bird  should  not  exist 
in  the  island,  particularly  as  it  is  found  in  Calcutta :  why,  how- 
ever, in  this  case  should  it  be  confined  to  the  hills  ? 

276.  Gallinago  gallinula,  Linn. 

In  this  instance  I  think  the  "  sportsman^s  authority  ^'  may  be 
trusted,  as  there  is  but  little  fear  of  the  '^  Jack^^  being  con- 
founded with  any  of  the  Indian  Snipes. 

The  late  Mr.  Y.  Burleigh  of  Jaffiia,  an  ardent  sportsman  and 
beautiful  bird-stuffer,  told  me  that  he  used  frequently  to  meet  with 
them  about  Wally  some  years  ago,  but  that  of  late  he  had  not 
seen  any.  My  own  testimony  only  reaches  to  a  bird  I  saw  on 
table,  luckily  with  both  bill  and  legs  perfect,  and  this  I  feel  con- 
vinced in  my  own  mind  was  a  Jack  Snipe. 

*  And  yet  he  says  at  page  135  that  he  has  only  ''  sportsmen's  authority  " 
for  this  species.  There  are  very  few  sportsmen  that  I  ever  found  sufficiently 
discriminating  to  trust. 
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277.  Hydeophasianus  chibubous^  Scop.  BaHalsaaru,  Cing. ; 
lit.  Cat  Teal  (also  Juana^  Cing,),  from  their  mewing  cry. 

Exceedingly  abundant  on  all  tanks,  and  not  uncommon  even 
on  Colombo  lake,  frequenting  the  Lotus  beds,  walking  on  the 
broad  leaves ;  they  fly  with  great  strength  and  facility,  mounting 
to  a  considerable  altitude. 

278.  PoBZANA  FuscA,  Liuu. 
Syn.  Gallinula  rubigmosa,  Temm. 

KorawakUj  Cing.     The  family  name  of  all  the  tribe. 

Rare :  I  have  only  seen  three  specimens,  all  found  at  Cotta 
near  Colombo. 

279.  PoRZANA  Ceylonica,  Gmel.     NordevAnd,  Dutch. 

These  birds  arrive  in  the  south  of  Ceylon  in  great  numbers  in 
the  month  of  October  and  November,  coming  in  with  the  first 
northerly  wind  which  blows  (whence  the  Dutch  name).  They 
drop  exhausted,  as  if  from  a  long  flight,  in  the  streets  and  houses, 
and  conceal  themselves  till  recovered  from  their  fatigues.  I 
found  one  in  the  well  of  my  carriage,  another  in  the  folds  of  the 
gig  apron,  and  a  third  in  a  shoe  under  my  bed  I  The  irides  are 
a  lovely  yellow  and  carmine  blended,  the  yellow  forming  a  circle 
nearest  the  pupil.  Some  eggs  were  given  me  by  a  native  as  the 
eggs  of  this  bird,  which  were  precisely  similar  in  all  respects, 
save  that  of  size,  to  those  of  the  Gallinula  phoenicura.  Axis 
13  lines,  diam.  10  lines. 

280.  PoRZANA  PYGM-fiA,  Nan. 

Very  rare :  a  single  specimen  was  brought  to  me  alive  from 
Cotta.  ' 

281.  Rallus  striatus,  Linn. 

I  received  one  specimen  of  this  bird  from  Batticaloa,  and 
another  was  brought  alive  to  me  while  at  Pt.  Pedro.  I  placed  it 
in  my  aviary,  and  it  lived  well  on  small  sea-fish,  soaked  grain, 
&c. ;  it  was  unfortunately  destroyed,  along  with  many  other 
favourites,  by  rats. 

282.  Rallus  Indicus,  Blyth,  J.  A.  S.  xviii. 

Three  or  four  of  these  Rails  were  shot  in  the  Jayelle  paddy 
fields  near  Colombo,  by  Lieut.  Long  of  H.M.  Ceylon  Rifle  Regi- 
ment, to  whom  I  am  indebted  for  these  and  several  other  inter- 
esting specimens. 
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283.  Gallinula  ph(enicura^  Pennant.  Korawaka,  Ging.^  from 
its  cry,  which  this  word  precisely  resembles. 

Abundant  throughout  Geylon  in  all  marshy  places,  tanks, 
rivers,  and  even  ditches.  It  constructs  a  nest  similar  in  shape 
and  position  to  that  of  our  English  Water-hen,  and  deposits  from 
six  to  fourteen  eggs  of  a  pale  fawn  colour,  thickly  mottled  with 
dark  pinkish  brown  and  bluish  markings.  Axis  1  in.  7  lines, 
diam.  1  in.  2  lines. 

284.  Gallinula  chlorofus,  Linn. 

Very  rare :  I  only  procured  one  specimen,  that  I  shot  in  a 
marsh  near  Pt.  Pedro. 

285.  Gallinitla  cbistata.  Lath.  Willukukula,  Ging.;  Ut. 
Marsh  Fowl. 

Gommon  in  the  south  about  Matura,  frequenting  the  sedges, 
and  feeding  mornings  and  evenings  on  the  inundated  grassy 
lands  or  paddy  fields.  It  is  very  rare  northward,  only  one  spe- 
cimen falUng  under  my  notice  :  I  shot  it  in  the  same  locality  as 
the  preceding. 

286.  PoEPHYRio  POLiocEPHALUS,  Lath.     Kittala,  Cing. 

Abundant  in  secluded  marshes.  It  is  a  shy  wary  bird,  diffi- 
cult to  flush  (unless  the  shooter  comes  suddenly  upon  it),  pre- 
ferring to  skulk  amongst  the  reeds,  over  and  between  which  it 
inins  with  great  facility  and  swiftness.  Its  nest  is  constructed 
like  that  of  Gal,  phoenicwra ;  the  eggs  a  yellowish  buflF  colour, 
sparingly  marked  with  smallish  purple,  faint  blue,  and  olive-green 
spots. 

287.  Phcenicopterus  boseus,  Pallas.  Inglis  Koku,  Tam, ;  lit. 
English  Heron ;  the  birds  when  standing  in  hues,  feeding, 
resembling  with  their  red  wings  and  white  bodies  an  English 
regiment  in  full  parade  dress.     Krop-gans,  Dutch. 

Migratory,  appearing  in  the  north  in  November ;  they  are  so 
plentiful  on  the  salt-lakes  and  estuaries  of  the  northern  and  east- 
em  provinces  that  I  have  seen  the  shores  for  miles  white  with 
them,  and  when  the  assembled  multitudes  rose  on  the  wing,  it  was 
with  a  noise  that  drowned  the  roar  of  the  surf  which  thundered 
on  the  beach  close  by.  They  are  said  to  breed  near  Hambantotte. 

288.  Sarkidiornis  melanonotus.  Pennant. 

Not  uncommon  on  the  larger  tanks  in  the  Wanny ;  it  keeps 
together  in  flocks,  and  I  fancy  breeds  with  us. 


Mr.  E.  L.  Layard  (m  the  Ornithology  of  Ceylon,         269 

289.  Nettapus  Coromandelianus^  Gmel.  Mal^aaru,  Cing. ; 
lit.  Flower  Teal,  from  its  beauty.  Rajah-tara,  Mai.;  lit. 
King  Duck. 

Common  on  many  of  the  tanks  in  the  Wanny,  particularly 
in  the  neighbourhood  of  Anarajahpoora,  where  also 

290.  Anas  pcecilorhyncha,  Pennant, 
is  frequently  met  with,  though  it  is  one  of  our  rarest  ducks. 

291.  Dendrocygna  ARCUATA,  Cuvier.  Chemba-tara,  M^\, ;  lit. 
Red  Teal ;  and  Tatta-saaru,  Cing.  Tree  Duck  and  Whistling 
Teal  of  European  sportsmen. 

Common  on  all  fresh  water  throughout  Ceylon,  but  never 
found  on  the  sea.     They  breed  with  us  in  the  month  of  June. 

292.  Dafila  acuta,  Linn. 

The  "  Pin-tail  '^  is  occasionally  shot  on  the  Jafiha  estuary  by 
the  native  duck-shooters  and  brought  into  the  bazaar  for  sale, 
fetching  about  Sd.  each. 

293.  Querquedula  crecca,  Linn. 

and 

294.  Querquedula  circia,  Linn. 

During  the  months  of  November,  December,  and  January, 
the  head  of  the  Jafina  estuary,  and  all  the  low  grounds  just  within 
the  sea-bank  (which  is  usually  broken  through  at  this  season), 
are  covered  with  vast  flocks  of  these  birds,  which  are  killed  so 
plentifully  by  the  natives  with  their  miserable  guns  and  worse 
powder,  that  they  are  sold  in  the  bazaars  as  low  as  one  halfpenny 
each.  The  method  adopted  by  the  native  hunter  is  to  train  one 
of  the  plough  buffaloes  for  the  sport ;  it  is  guided  by  means  of  a 
couple  of  ropes  attached  to  its  horns,  a  slight  pull  at  which  turns 
the  animal  right  or  left,  thus  enabling  the  shooter  to  keep  on  the 
off-side  till  within  shot,  when  he  rests  his  rusty  musket  on  the 
brute^s  shoulder  and  fires.  A  pimt  and  gun  on  these  waters 
would  do  wonders,  and  I  conceive  amply  repay  an  ardent  sports- 
man the  trouble  and  expense  of  reaching  the  spot. 

295.  FuLiGULA  RUFiNA  ?  Pallas  ? 

I  introduce  this  species  with  a  mark  of  doubt,  because  I  only 
know  them  through  my  telescope.  I  saw  two  or  three  pairs  for 
several  weeks  on  a  piece  of  brackish  water  between  Jafina  and 
Chavagacherry ;  they  would  not  allow  me  to  get  within  250  or 
300  yards  of  them,  and  I  therefore  never  managed  to  shoot  one. 


270         Mr.  E.  L.  Layard  on  the  Ornithology  of  Ceylon, 

A  head  of  F,  rufina,  however,  which  I  received  from  Calcutta  was 
identified  by  h  native  as  of  a  bird  he  knew  and  had  killed  on  that 
very  piece  of  water,  though  he  had  not  seen  them  elsewhere. 

296.  Spatula  clypeata,  Linn. 

Passing  over  the  bridge  crossing  an  arm  of  the  above-named 
lake,  I  surprised  a  female  of  this  bird  with  her  brood  of  twelve 
young  ones,  most  of  which  I  captured ;  the  mother,  though  shot 
at  before  I  knew  of  the  little  ones,  kept  flying  round  me  and 
often  dropping  into  the  water  and  feigning  lameness,  to  draw  me 
away  from  her  offspring:  this  occurred  in  the  early  part  of 
March.   I  have  bought  old  birds  from  the  shooters  in  November. 

297.  PoDicEPs  Philippensts,  Gmel.     Mukelepan,  Tam. ;  lit. 
Diver. 

Common  on  large  tanks  and  even  in  Colombo  lake. 

298.  Larus  brunnicephalus,  Jerd.  Pullu,  Tam. ;  lit.  Wormer. 
Family  name  for  Gulls  and  Terns. 

Common  all  round  the  coast  and  on  the  lakes  and  estuaries ; 
it  swims  well  and  catches  small  fish. 

299.  Larus  ichthyaetus,  Pallas. 

I  saw  two  specimens  of  this  fine  and  unmistakeable  Gull  on 
the  11th  of  November  1851,  at  Pt.  Pedro,  after  a  severe  storm  ; 
they  were  leisurely  wending  their  way  along  the  edge  of  the  coral 
reefs  northward,  and  I  watched  them  with  the  glass  for  five 
minutes  or  more. 

300.  Dromas  ARDEOLA,  Payk. 

I  place  this  bird  here  among  the  Terns,  as  I  cannot  help  agree- 
ing with  Mr.  Blyth  in  his  remarks  upon  its  affinities  and  posi- 
tion. I  have  obtained  several  specimens,  all  at  sea,  with  one 
exception,  which  was  on  Calpentyn  lake  or  estuary.  A  descrip- 
tion of  the  egg  which  I  formerly  sent  to  Mr.  Blyth,  and  his  ob- 
servation on  the  species,  will  be  found  in  'Contributions  to 
Ornithology,'  published  by  Sir  William  Jardine. 

301.  Sylochelidon  Caspius,  Lath. 

302.  Gelochelidon  Anglicus,  Mont. 

303.  Hydrochelidon  Indicus,  Stephens. 

304.  Thalasseus  cristatus,  Stephens. 

305.  Thalasseus  Bengalensts,  Lesson. 
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306.  Seena  aurantia.  Gray, 

307.  Sterna  Javanica,  Horsf. 

308.  Sternula  minuta,  Linn. 

309.  Onychoprion  anasth^tus,  Scop. 

The  nine  species  here  enumerated  are  found  pretty  generally 
along  our  sea- border  and  on  the  lakes,  estuaries,  and  salt  lee- 
ways. I  could  on  any  evening  shoot  six  or  eight  specimens  of 
Sy,  Caspius,  either  off  Wally  or  Puthencally  Bridges,  as  they  flew 
outwards  to  sea,  and  the  same  in  the  morning  as  they  returned 
inland,  G,  Anglicus  and  H,  Indica  are  common  all  round  the 
island.  Of  Th,  cristatus  I  obtained  one  specimen  at  Pt.  Pedro. 
Th.  Bengalensis  and  S.  aurantia  pass  in  vast  flights  westward 
along  the  coral-reefs  on  the  north  of  Ceylon  during  the  months 
of  May  and  June.  St,  Javanica  is  common  even  on  the  lakes  at 
Anarajahpoora,  where  also  St,  minuta  is  often  seen,  though  the 
latter  is  most  common  on  tanks  and  still  waters  near  the  sea- 
shore; these  two  species  hunt  much  over  dry  paddy  fields, 
picking  up  insects  of  all  kinds,  small  crabs,  &c.  Ony,  anasthatus 
is  very  rare ;  I  obtained  three  specimens  about  ten  miles  out  at 
sea,  off  Pt.  Pedro,  when  on  a  dredging  excursion. 

310.    AtAGEN  ARIEL. 

Mr.  Brodie  of  the  Ceylon  Civil  Service  first  shot  this  species 
on  Calpentyn  lake,  and  I  subsequently  saw  two,  which  were 
killed  from  the  Light-house  in  Colombo  in  February  1853  ;  one 
passed  into  my  pbssession,  the  other  into  the  Museum  of  the 
Ceylon  Branch  of  the  Royal  Asiatic  Society.  I  frequently  saw 
them  during  the  month  flying  at  immense  altitudes  over  the 
coast. 

311.  Plotus  melanogaster,  Gmel.     Beli  Kawa,  Cing. 
Common  on  all  good-sized  tanks :  breeds  at  the  Tangalle  lake. 

312.  Pelecanus  Philippensis,  Gmel.     Koolookedai,  Mai. 

Not  unfrequently  met  with  in  small  flocks  on  the  sea-coast 
upon  estuaries  and  still  water.  I  am  told  they  breed  near  Mul- 
letivoe,  which  is  a  splendid  locality  for  all  these  tribes. 

313.  Graculus  Sinensis,  Shaw. 

I  have  seen  a  few  of  these  birds  on  the  fishing  kraals  in  the 
Jaffna  estuary,  in  company  with  the  much  commoner 
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314.  Gragulus  PYOMiBUS^  Pallas.  Cadel  cagam,  Mai. ;  lit.  Sea 
Crow.  Dia  Kawa,  Cing. ;  lit.  Water  Kawa.  See  Krai, 
Dutch.     Graya  de  Mare,  Port. 

— ^which  is  also  foond  abundantly  on  all  the  inland  lakes  and 
rivers  of  any  magnitude. 

315.    THALASSIDROliA  FELAOICA^  BrisS. 

The  Stormy  Petrel  is  occasionally  seen  flitting  about  Colombo 
roadstead  and  Galle  harbour^  particularly  after  rough  weather. 
It  was  the  last  bird  that  I  saw  when  I  quitted  the  shores  of  the 
island^  and  the  last  of  my  "  Notes  on  the  Ornithology  of  Ceylon.'' 


XXVI. —  On  the  Fertilization  of  Ferns.     By  W.  Hofmeister*. 

[The  author  having  kindly  sent  me  a  copy  of  the  following  note^ 
I  place  it  before  the  readers  of  the  ^  Annals '  as  an  important 
supplement  to  the  notices  I  have  published  on  the  subject  in 
this  Journal  t  and  elsewhere.  It  may  be  remarked  that  these 
statements^  recording  direct  observation  of  the  passage  of  the 
spermatozoids  down  the  archegonium^  take  away  the  necessity  of 
attributing  a  conducting  power  to  the  mucilaginous  contents  of 
the  canal  of  the  archegonium^  which  I  speculatively  suggested^ 
never  having  been  able  to  find  a  spermatozoid  in  contact  with 
the  germinal  vesicle. — A.  H.] 

Numerous  examinations  of  the  prothallia  of  various  Ferns  in 
which  the  embryo  was  in  course  of  development — examinations 
made  for  the  purpose  of  ascertaining  the  order  of  formation  of 
the  cells  of  the  vegetative  organs — have  led  to  my  discovery  of 
certain  circumstances^  hitherto  unknown^  affording  more  direct 
conclusions  regarding  the  process  of  reproduction  in  the  higher 
Cryptogamia. 

The  germinal  vesicle  originates  in  the  central  cell  of  the  arche- 
gonium^  aroimd  a  nucleus  which  appears  in  the  vaulted  apex  of 
that  cell^  without  the  primitive  central  nucleus  undergoing  any 
essential  change.  I  have  already  observed  and  described  this 
phsenomenon  in  the  Equisetacese  (AbhandL  der  kon.  Sachs.  Ge- 
sellsch.  der  Wiss.  iL  172) ;  it  holds  good  of  all  the  vascular 
Cryptogamia.  Before  fertilization  the  germinal  vesicle  fills 
scarcely  one-third  of  the  central  cell.     The  primary  nucleus  of 

*  From  the  Reports  of  the  Royal  Society  of  Sciences  of  Saxony,  April  22, 
1854.    Communicated  by  Arthur  Henfrey,  F.R.S.  &c. 

t  Ann.  T^at.  Hist.  2nd  Ser.  vol.  ix.  p.  444.  Linneean  Transactions, 
vol.  xxi.  p.  117. 
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the  latter  has  vanished  by  the  time  when  the  archegonium  is 
ready  for  impregnation.  In  the  Ferns,  as  in  the  Equisetacese, 
I  never  found  more  than  one  germinal  vesicle  in  each  arche- 
gonium. In  Salvinia,  on  the  contrary,  there  are  often  two 
present. 

During  the  formation  of  the  canal  traversing  the  neck  of  the 
archegonium,  the  membrane  at  the  apex  of  the  central  cell 
becomes  softened.  The  spermatozoids  which  enter  this  canal 
make  their  way  through  the  mucilage  filling  it,  as  far  as  the  in- 
terior of  the  central  cell,  where  they  move  actively  round  about 
the  germinal  vesicle,  which  is  closely  adherent  to  the  vaulted 
apex  of  the  central  cell  near  the  internal  end  of  the  canal,  with 
its  hemispherical  free  end  hanging  down  in  the  cavity.  In  one 
case,  when  these  spermatozoids  bad  arrived  at  the  central  cell 
of  an  archegonium  of  Aspidium  Filiw-maSy  the  movements  lasted 
for  seven  minutes  from  the  commencement  of  the  observation. 
The  cessation  was  accompanied  (and  probably  caused)  by  the 
coagulation  of  the  albuminous  substance  of  the  fluid  contents  of 
the  central  cell  *. 

When  spermatozoids  occurred  in  the  cavity  of  the  central  cell, 

*  This  is  the  place  to  mention  the  mode  in  which  I  proceeded  in  my 
investigations.  When  Fern  spores  are  thickly  sown^  a  number  of  the  ger- 
minating prothallia  soon  advance  far  beyond  the  rest.  At  the  time  when 
the  advanced  ones  have  lone  ceased  to  produce  antheridia,  and  bear 
abundance  of  archegonia  (whicn  in  closely-tufted  erect  prothallia  are  pro- 
duced on  both  surfaces,  and  most  abundantly  on  those  having  most  roots), 
those  which  have  remained  behind  in  their  growth  are  beginning  to  be 
covered  with  antheridia.  If  the  crop  is  now  kept  with  little  moisture  for 
several  weeks  and  then  suddenly  abundantly  watered,  a  large  number  of 
antheridia  and  archegonia  simultaneously  burst.  Then,  in  a  few  hours 
afterwards,  the  surface  of  the  larger  prothallia  will  be  found  almost  covered 
with  moving  spermatozoids.  I  now  take  such  prothallia  as  exhibit  freshly 
opened  archegonia,  holding  them  by  one  wing  between  the  finger  and 
thumb  of  the  left  hand,  so  that  the  upper  face  of  the  prothallium  lies  upon 
the  thumb,  and  with  a  thin,  narrow  knife  make  delicate  longitudinal  sec- 
tions perpendicular  to  the  surface  of  the  parenchymatous  part  of  the  pro- 
thallium.  When  the  cushion-like  thickening  of  the  tissue  is  only  7th  of 
a  line  thick,  after  some  practice  it  is  not  difficult  to  cut  sections  not  more 
than  T^tb  of  a  Une  broad.  If  such  sections  are  quickly  examined  under  a 
power  of  200  or  300  diameters,  spermatozoids  may  sometimes  be  found  in 
the  interior  of  the  archegonia  which  are  exposed  in  their  whole  length.  I 
once  saw  two,  one  close  behind  the  other,  in  the  canal  of  the  archegonium 
of  Pteris  aquilina,  when  their  movements  ceased  during  the  observation ; 
in  the  same  Fern  I  saw  one  in  motion  in  the  central  cell,  at  the  side  of  the 
^rminal  vesicle.  In  Asp.  Filix-mas  I  have  seen  a  spermatozoid  moving 
m  the  central  cell,  once  more  besides  the  case  mentioned  in  the  text ;  and 
in  this,  as  well  as  in  Asplenium  septentrionale  and  Filix-foRmina,  I  have  seen 
motionless  spermatozoids  lying  beside  the  partially-developed  germinal 
vesicle.  Thus  the  unequivocal  observations  of  moving  spermatozoids  in  the 
central  isell  amount  only  to  three ;  but  these  were  so  clear  and  distinct  as 
to  exclude  all  possibility  of  deception. 

Ann.  ^  Mag.  N,  Hist.  Ser.  2.   Vol.xiv.  18 
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the  entrance  of  this  appeared  almost  closed  by  the  expansion  of 
the  neighbouring  cells.  This  growing  up  of  the  internal  mouth 
of  the  canal  evidently  followed  immediately  the  entrance  of  the 
spermatozoid  into  the  central  cell.  This  is  the  first  phaenomenon 
which  gives  evidence  of  the  completion  of  the  fertilization, 
and  not,  as  I  formerly  assumed  (Vergleich.  Unters.  p.  82), 
the  division  of  some  of  the  cells  immediately  surrounding  the 
central  cell.  The  number  of  these  is  very  variable  in  unfertiUzed 
archegonia  of  the  above-mentioned  species.  The  impregnated 
germinal  vesicle  enlarges  until  it  fills  the  central  cell,  and  then 
commences  its  series  of  divisions  (segmentation)  which  lay  the 
foundation  of  the  various  organs  of  the  embryo. 

In  the  Mosses  also,  the  central  cell  of  the  archegonium  be- 
haves as  an  embryo-sac.  There  again  the  germinal  vesicle  is 
found  around  a  nucleus  appearing  free  near  (under)  the  primary 
nucleus;  shortly  before  the  formation  of  the  canal  leading 
through  the  neck  of  the  archegonium,  formed  by  the  dissolution 
of  the  axile  row  of  cells  of  the  latter.  The  new  canal  lies  in  the 
lower  convexity  of  the  central  cell, — its  position,  and  that  of  the 
young  germinal  vesicle,  are  therefore  opposite  to  those  of  the 
same  organs  in  the  vascular  Cryptogamia.  The  primary  nucleus 
soon  disappears,  the  germinal  vesicle  grows  considerably,  and  in 
the  mature  archegonium  more  than  half  fills  the  central  cell. 
In  the  Mosses  it  mostly  floats  free  in  the  centre ;  more  rarely  it 
adheres  to  the  side  or  the  upper  part  of  the  wall,  which,  in  the 
archegonium  ready  for  impregnation,  softens  into  a  jelly,  but 
does  not  completely  dissolve.  In  Hepaticae  with  very  large 
cavity  of  the  archegonium,  such  as  Riccia,  Riella  and  Fossom- 
bronia,  the  germinal  vesicle  often  rests  against  some  point  of  the 
upper  convexity,  projecting  freely  into  the  cavity.  I  have  no 
doubt  that  spermatozoid  s  of  the  Mosses  pass  the  cord  of  mucus 
(strongly  refracting  light)  which  occupies  the  axis  of  the  canal 
of  the  archegonium  and  projects  a  short  distance  into  its  ex- 
panded portion,  that  they  enter  into  the  latter  and  come  in  con- 
tact with  the  outer  surface  of  the  germinal  vesicle.  I  am  the 
more  confident  from  having  found  moving  spermatozoids,  in 
Funaria  hygrometrica,  which  had  penetrated  down  one-third  of 
the  length  of  the  neck  of  the  archegonium.  The  tenuity  of  the 
spermatozoids  and  the  want  of  transparency  in  the  walls  of  the 
archegonium,  will  be  a  sufficient  apology  for  the  further  fate  of 
the  spermatozoids  not  having  yet  been  observed  here. 
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XXVII, —  Upon  a  n£w  species  of  ^'  Alpheus  "  discovered  upon  the 
coast  of  "  Herm'*  {Channel  Islands).  By  W.  V.  Guise^  Esq., 
F.G.S.* 

In  the  course  of  an  excursion  to  the  Channel  Islands,  under- 
taken last  summer  with  a  view  to  natural -history  pursuits,  I 
spent  three  days  in  the  little  islet  of  Herm,  which,  though  a 
mere  rock,  scarcely  three  miles  in  circumference,  is  equalled  by 
few  spots  of  similar  extent  within  the  area  of  the  British  seas,  in 
respect  of  the  rich  field  it  oflFers  for  the  researches  of  the  marine 
naturalist. 

The  Channel  Islands,  though  an  appanage  of  the  crown  of 
Great  Britain,  are,  geographically  speaking,  rather  a  part  of 
France  than  of  England ;  and  this  situation,  in  a  sort  of  debate- 
able,  ground,  may  perhaps  in  some  degree  account  for  the  fact 
of  their  natural  history  having  been  to  a  certain  extent  over- 
looked by  the  naturalists  of  both  countries ;  though  few  districts 
can  be  expected  to  yield  a  richer  harvest  to  the  scientific  inves- 
tigator, constituting  as  they  do  the  northern  limit  to  many 
Mediterranean  forms,  which,  here  found  flourishing  in  full 
vigour,  and  showing  no  signs  of  decrepitude,  dwarfishness  or 
decay,  suddenly  disappear,  and  find  no  footing  upon  our  side  of 
the  Channel.  This  is  well  known  to  be  the  case  amongst  the 
testaceous  MoUusca;  and  there  is  little  reason  to  doubt,  that 
researches  prosecuted  amongst  the  other  kingdoms  of  nature 
would  be  rewarded  by  the  discovery  of  many  novel  and  import- 
ant facts. 

Amongst  the  Crustacea,  to  which  I  propose  especially  to  direct 
your  attention,  it  is  only  necessary  to  refer  to  the  discovery  of 
the  singular  and  beautiful  ^'  Phyllosoma  samiense,*'  figured  and 
described  by  Mr.  C.  F.  Lukis  in  the  8th  volume  of  ^  Loudon^s 
Magazine  of  Natural  History,'  which  example,  still  I  believe 
unique,  has  its  only  analogues  in  one  Mediterranean  species,  and 
in  a  few  others  confined  to  tropical  areas* 

I  propose  now  to  lay  before  you  another  Crustacean,  which  it 
has  been  my  good  fortune  to  obtain  in  a  tide-pool  at  low  water 
on  the  islet  of  Herm,  and  which,  from  its  immediate  recognition 
as  the  "  red  shrimp  "  by  the  fisherman  who  accompanied  me,  I 
have  reason  to  believe  is  not  of  unfrequent  occurrence.  My  first 
idea  was,  that  I  had  obtained  ^^  Alpheus  ruber ^'^  itself  a  great 
prize,  being  a  Mediterranean  species  of  the  greatest  rarity  in  our 
seas ;  but  upon  comparing  it  carefully  with  the  descriptions  of 
Milne-Edwards  in  his  '  Histoire  Naturelle  des  Crustaces,'  I  be- 

*  Read  at  a  Meeting  of  the  Cotteswold  Naturalists'  Club,  on  Tuesday 
9th  Mav  1854. 
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came  convinced  that  I  had  had  the  good  fortune  to  obtain  an 
entirely  new  species  of  Alpheus ;  and  further  investigations  have 
only  tended  to  confirm  me  in  that  opinion. 

The  genus  ''  Alpheus ''  is  thus  characterized  by  Milne- 
Edwards  : — 

Carapace  prolonged  in  form  of  a  hood  or  vault  over  the  eyes. 

Rostrum  small^  and  sometimes  wanting. 

Superior  antenna  small ;  first  articulation  shorty  and  armed  with- 
out with  a  plate,  generally  spiniform ;  two  following  joints  cy- 
lindrical, having  two  terminal  threads,  of  which  the  superior 
is  thicker  and  shorter  than  the  inferior,  and  presenting  traces 
of  a  division  into  two  filaments  towards  the  end. 

Inferior  antenna  inserted  without  and  below  the  preceding. 

Lamellar  palp  of  moderate  size,  sometimes  small  and  pointed. 

Mandibles  provided  with  a  short,  broad,  palpiform  appendage. 

External  pedipalps  more  or  less  slender  and  elongated,  termina- 
tion broad  and  somewhat  foliaceous. 

Two  first  pairs  of  legs  didactyle,  the  first  pair  strong ;  the  one 
much  larger  and  more  robust  than  the  other. 

Second  pair  weak  and  filiform,  having  the  vnrist  multi-articulate. 

Three  last  pairs  of  legs  monodactyle  and  of  moderate  length. 

This  genus,  says  M.  Edwards,  appears  to  belong  properly  to 
the  seas  of  warm  climates.  Some  species  are  found  in  the 
Mediterranean ;  but  the  greater  part  come  from  the  seas  of  the 
Antilles  or  from  the  Indian  Ocean. 

The  genus  is  divided  into  those  which  have^  and  those  which 
have  not,  a  spiniform  rostrum.  It  is  further  subdivided  into  those 
having  a  spine  attached  externally  to  the  basal  joint  of  the 
external  antenna,  and  those  not  so  furnished. 

The  example  now  before  us  will  be  found  to  belong  to  the 
second  subdivision  of  the  first  division,  f .  e.  to  those  provided 
with  a  pointed  beak,  and  not  having  an  external  spine  at  the 
base  of  the  external  antennse. 

Under  this  head  three  species  are  described  by  M.  Edwards  as 
inhabiting  the  European  seas,  viz, — 

Alpheus  ruber,  Alpheus  Edwardsii,  and  Alpheus  dentipes,  which 
are  characterized  as  follows  : — 

Alpheus  ruber.  ^^  Body  very  slender ;  larger  hand  provided  with 
four  longitudinal  carinse,  two  on  the  upper  edge,  two  on  the 
external  face;  lower  margin  obtuse;  moveable  finger  much 
shorter  than  the  immoveable  one.     A  spine  upon  the  upper 
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margin  of  both  arms  at  some  distance  from  the  termina- 
tion/' 

It  will  be  remarked  that  nothing  is  here  said  concerning  the 
character  of  the  anterior  portion  of  the  carapace;  but  as  this 
species  is  said  to  be  "  tres  voisine  de  la  precedente  '^  ("  Alpheus 
brevirostris/'  a  new  Holland  species)^  which  is  characterized  as 
haying  the  border  of  the  supra-orbital  hood  rounded  and  without 
spines,  it  is  to  be  inferred  that  the  like  character  also  applies  to 
A.  rvher. 

Alpheus  Edwardsii.  "  Very  closely  allied  to  the  preceding.  Ante^ 
rior  borders  of  supra-orbital  vaults  armed  with  a  spine,  so  that 
the  front  presents  three  nearly  equal  teeth.  The  second  joint 
of  the  superior  antennae  about  half  as  long  again  as  the  first. 
Lamellar  appendage  of  the  external  antennae  dilated  a  little 
within  towards  the  end^  and  not  passing  the  footstalk  of  the 
superior  antennae.  Pedipalps  very  narrow  towards  the  end, 
and  extending  beyond  the  footstalk  of  the  superior  antennae. 
Anterior  legs  nearly  of  the  same  form  as  in  the  preceding 
species,  but  more  enlarged,  and  having  the  pincers  more 
irregular ;  those  on  one  side  slender  and  lengthened/' 

Alpheus  dentipes.  *'  Closely  allied  to  the  preceding  :  having  like- 
wise the  supra-orbital  vaults  prolonged  into  points,  but 
having  the  two  anterior  legs  nearly  of  the  same  size ;  the 
pincers  of  the  smaller  large  at  the  base,  but  becoming  ex- 
tremely narrow  towards  the  end;  having  the  third  articu- 
lation of  the  second,  third  and  fourth  pairs  of  legs,  armed 
with  a  pointed  tooth  externally,  at  one-third  the  length  of 
each.'' 

Upon  comparison  of  my  Channel  Island  individual  with  the 
three  species  described  above,  I  find  the  following  points  of 
agreement  and  difference  between  them. 

It  assimilates  with  A.  ruber  in  having  the  larger  hand  fur- 
nished with  longitudinal  carinae  on  the  upper  and  the  outer 
surface ; 

Differs,  in  not  having  the  moveable  finger  longer  than  the 
immoveable  one ;  and  essentially  in  the  spinous  armature  to  the 
supra-orbital  hoods. 

It  assimilates  with  A,  Edwardsii  in  having  the  anterior  edge 
of  the  supra-Drbital  hoods  armed  with  short  spines;  and  in 
having  the  second  joint  of  the  superior  antennae  half  as  long 
again  as  the  first ; 

Diffej's,  inasmuch  as  the  lamellar  appendage  is  not  dilated 
towards  the  end ;  in  the  longitudinal  carinae  upon  the  upper  and 
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outer  surface  of  the  larger  pincers;  in  the  proportions  and 
form  of  the  anterior  feet,  and  in  other  minor  particulars. 

Assimilates  with  A,  dentipeSy  as  with  Edwardsii,  in  the  spinous 
terminations  to  the  supra-orbital  hoods ; 

Differs,  with  respect  to  the  comparative  proportion  between 
the  two  anterior  pairs  of  legs ;  and  inasmuch  as  th^  three  hinder 
pairs  of  legs  are  not  armed  externally  with  a  pointed  tooth. 

Having  thus  shown  in  what  respects  the  Alpheus  from  Herm 
assimilates  with,  and  differs  from,  the  three  species  above  re- 
ferred to,  it  remains  to  describe  its  own  particular  character- 
istics, which  are  as  follows : — 

The  medial  line  of  the  carapace  prolonged  anteriorly  into  a 
short  beak :  supra-orbital  vaults,  each  furnished  at  the  extremity 
with  a  minute  spine :  anterior  legs  unequal ;  the  larger  hand 
having  upon  the  upper  edge  two  carinse,  one  behind  the  other, 
each  terminating  anteriorly  in  a  small  tooth  projecting  forwards ; 
two  carinse  upon  the  outer  surface  of  the  claw,  the  lower  one 
having  a  short  tooth :  the  moveable  finger  not  shorter  than  the 
immoveable  one,  flattened  laterally,  and  broad  at  the  point :  the 
immoveable  finger  triangular,  strong,  and  forming  a  kind  of 
socket  into  which  the  opposing  finger  fits  by  a  tubercle  at  its 
extremity :  lesser  pincer  having  a  toothed  keel  upon  its  upper 
edge,  equal  in  length  to  the  others,  but  thinner,  narrower,  and 
much  less  robust :  second  pair  of  legs  didactyle,  slender,  and 
having  the  wrist  many-jointed. 

Length  15  lines. 

Colour  deep  scarlet,  except  the  chelae,  which  are  mottled  with 
yellow. 

From  the  want  of  other  works  of  reference,  besides  those  of 
M.  Edwards  and  of  Professor  Bell,  I  have  it  not  in  my  power  to 
ascertain  whether  the  species  now  under  notice  has  been  distin- 
guished by  later  carcinologists ;  but  I  have  endeavoured,  I  think 
satisfactorily,  to  show  that  it  cannot  be  identified  with  either  of 
the  European  species  of  Alpheus  described  by  the  former  distin- 
guished naturalist.  As  regards  both  the  figure  and  description 
of  Alpheus  ruber  in  Bell's  ^  British  Crustacea,'  they  having  been 
confessedly  taken  from  an  imperfect  individual,  found  in  the 
stomach  of  a  Cod-fish,  have  so  little  in  common  with  my  Channel 
Island  example,  that,  if  identical  with  it,  it  must  be  presumed 
that  all  the  more  marked  points  of  agreement  between  them  had 
been  digested  away  in  the  interior  of  the  fish. 

In  the  8th  volume  of  ^  Loudon's  Magazine  of  Natural  History,' 
page  272,  is  however  a  notice  of  a  Crustacean  by  the  late  Mr. 
Hailstone,  which  certainly  agrees  far  more  nearly  with  my  ex- 
ample than  do  either  of  those  to  which  I  have  already  referred ; 


Mr.  W.  V.  Guise  on  a  new  species  of  Alpheus.  279 

80  nearly  indeed^  that  but  little  doubt  remains  upon  my  mind  of 
its  being  identically  the  same.  This  species,  which  Mr.  Hail- 
stone calls  "  Hippolyte  rvhra/^  and  of  which  a  figure  is  annexed, 
is  thus  described : — 

"Superior  antennae  with  two  setae,  the  upper  ones  fringed 
with  hair  and  excavated  below.  Inferior  antennae  nearly  the 
length  of  the  body.  Pedipalps  with  three  exserted  joints,  the 
last  bluntly  pointed,  and  twice  the  length  of  the  preceding  one, 
with  two  rows  of  fasciculi  of  hairs.  First  pair  of  legs  didactyle, 
very  large,  with  the  hands  much  compressed,  unequal,  the  right 
being  the  larger,  bristly ;  the  thigh  excavated  beneath,  and  its 
inner  margin  spinulose;  second  pair  didactyle,  very  long, 
slender ;  wrists  many-jointed ;  other  legs  terminated  by  a  single 
claw  and.  spinulose  within;  the  last  pair  the  most  slender. 
Thorax  with  three  short  spines  anteriorly.  Tail  with  five  plates, 
the  middle  one  blunt  at  its  apex,  with  four  spines  arranged  in 
two  lines.  Colour  deep  scarlet,  except  above  the  eyes,  which  are 
concealed  under  the  shelly  and  above  them  it  is  transparent  and 
colourless.  The  tail  is  fringed  with  white  hairs,  and  the  legs  are 
mottled  with  yellow/^ 

Upon  this,  at  page  274  (same  volume),  is  a  note  by  Mr.  West- 
wood,  in  which,  with  much  skill  and  critical  acumen,  he  traces 
Mr.  Hailstone's  individual  to  the  group  of  Alpheada,  and  refers 
it  to  Cryptophthalmus  ruber  of  Rafinesque,  which  M.  Edwards 
identifies  with  his  "  Alpheus  ruber /^  Mr.  Westwood  afterwards, 
at  page  552,  proposed  to  elevate  it  into  the  type  of  a  new  genus 
by  the  name  of  '  Dienecia/ 

Mr.  Hailstone's  description,  as  quoted  above,  might  almost 
stand  word  for  word  as  applicable  to  my  example,  with  which  it 
seems  to  tally  in  all  important  particulars,  excepting  as  regards 
size,  which,  in  the  case  of  Mr.  Hailstone^s  Crustacean,  is  barely 
two-thirds  that  of  mine.  The  figures  too  attached  to  Mr.  Hail- 
stone^s  notice  would  serve  equally  well  to  illustrate  mine,  with 
the  exception  of  the  hairy  fringe  attached  to  the  setaceous  extre- 
mities of  the  superior  antennae. 

If  I  am  right  in  my  supposition  of  the  identity  of  my  Channel 
Island  Crustacean  with  the  three  individuals  described  by  Mr. 
Hailstone  as  brought  up  by  the  trawl-net  off  Hastings  in  1835, 
it  is  evident  that  the  half-digested  relics  procured  by  Mr.  Cocks 
at  Falmouth  are  not  the  first  examples  of  an  Alpheus  having 
been  recorded  as  an  inhabitant  of  the  British  seas.  Indeed  it  is 
impossible  to  read  Mr.  Hailstone^s  careful  and  minute  description 
without  feeling  convinced  that  a  true  Alphean  was  before  him 
when  he  made  his  drawing  and  description ;  and  I  may  be  par- 
doned for  expressing  my  surprise,  which  I  do  with  great  defer- 
ence to  the  high  attainments  of  Professor  Bell,  that  that  distin- 
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guished  naturalist^  in  adopting  the  "  Crangon  bispinosus  '^  and 
'^  trispinosus  '^  of  Mr.  Hailstone,  should  have  omitted  all  reference 
to  a  form  so  very  remarkable  and  so  carefully  detailed  as  Mr. 
Hailstone^s  " Hippolyte  rubra" 

In  the  belief  that  my  Channel  Island  Crustacean  is  a  new  and 
undescribed  species,  I  propose  to  bestow  upon  it  the  name  of 
Alpheus  affinis ;  thereby  indicating  the  close  relationship  which 
it  bears  to  the  three  other  European  species  already  referred  to. 


m 


4  3 

1.  Alpheus  affinis,  natural  size. 

2.  Enlarged  view  of  front  of  carapace,  showing  supra-orbital  vaults^  inser- 

tion of  antennse^  &c. 

3.  Front  of  carapace  still  further  enlarged,  showing  beaked  rostrum  and 

rious  armature  of  supra-orbital  vaults, 
ged  view  of  larger  pincer. 

5.  Enlarged  view  of  lesser  pincer< 

6.  Tail. 


XXVIII. — Descriptions  of  three  new  species  of  British  Actiniae. 

By  Philip  H,  Gossb,  A.L.S. 

Actinia  aurora.     The  Orange-tentacled  Anemone. 

Body  in  contraction  a  hemispherical  button  ^  inch  in  diameter, 
of  an  umber-brown  hue,  occasionally  varying  to  olive,  marked 
with  narrow  longitudinal  pale  bands,  which  become  wider  and 
more  conspicuous  towards  the  base,  and  obsolescent  at  the  discal 
margin,  where  the  brown  hue  is  deepest.  The  pale  bands  are 
separated  by  about  four  times  their  own  width,  but  have  at  the 
base  several  short  and  vanishing  pale  lines  between  them. 

The  exterior  of  the  body  is  studded  with  numerous  pale  oblong 
sucking-glands,  not  prominent,  to  which  grains  of  sand,  frag- 
ments of  shell,  &c.  adhere  strongly. 
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Tentacles  about  eighty  in  number,  set  in  four  rows,  of  which 
the  inner  row  contains  about  six  a  little  more  prominent  than 
the  rest,  and  often  either  perpendicular  or  bent  over  the  disk ; 
the  others  are  set  so  irregularly,  that  though  there  is  an  approxi- 
mation to  a  serial  arrangement,  they  can  scarcely  be  distributed 
into  rows,  except  arbitrarily.  The  external  ones  are  the  smallest. 
They  are  moderately  thick  at  the  base,  tapered  to  a  blunt  point, 
and  the  longest  about  equal  in  length  to  the  diameter  of  the 
disk.  They  are  pellucid  at  the  basal  moiety,  and  nearly  colour- 
less ;  thence  they  are  tinged  with  orange  or  red-lead,  faintly  at 
first,  but  becoming  very  brilliant  at  the  tips.  Under  a  lens  this 
colour  appears  to  be  superficial,  and  to  be  composed  of  minute 
dust-like  powdery  specks;  but  on  submitting  the  tentacles  to 
pressure  under  a  power  of  220  diameters,  T  find  that  the  red 
pigment  is  deposited  on  the  interior  surface,  from  which  it 
escapes  by  the  rupture  of  the  walls.  The  latter  are  somewhat 
thin,  yellowish,  clear,  and  full  of  minute  thread-cells  of  the  usual 
form,  and  about  yy^^xr^h  of  an  inch  in  length. 

Disk  variegated  with  dark  brown,  grayish  drab  and  white; 
the  former  two  colours  arranged  irregularly  in  a  minute  pattern, 
the  latter  forming  a  circle  of  opake  white  spots  surrounding  the 
mouth.  The  angles  of  the  mouth  are  indicated  by  a  pale  band, 
which  passes  from  each  across  the  disk,  in  which  are  conspicuous 
the_  ovarian  orifices. 

The  pattern  of  the  disk  is  often  the  same  as  that  of  troglodytes, 
but  is  never  so  distinct :  in  some  specimens  only  the  ring  of 
white  spots  can  be  seen  on  a  blackish-olive  ground ;  in  others 
nearly  the  whole  disk  is  yellowish-white.  One  specimen  (which 
I  take  to  be  a  variety  of  this  species)  has  all  the  tentacles  pure 
opake  white,  without  any  trace  of  orange,  and  the  disk  also 
white,  marked  dimly  with  gray. 

I  find  it  in  one  of  the  caverns  of  St.  Catherine's  Island,  Tenby, 
where  it  is  common,  in  company  with  A,  troglodytes,  and  with 
the  same  habits. 

One  specimen  in  my  possession  produced  young  freely,  ejecting 
them  from  the  oral  aperture  four  or  five  at  once.  They  varied 
in  size,  from  that  of  a  mustard-seed  downwards;  were  very 
prettily  marked,  with  radiating  white  bands  on  a  yellowish 
ground  when  contracted ;  and  displayed,  when  expanded,  from 
twelve  to  eighteen  orange  tentacles. 

Actinia  venusta.     The  Orange-disked  Anemone. 

Button  about  ^  inch  in  diameter,  and  the  same  in  height. 
Flower-like  expanse  1  inch  wide. 

The  button  varies  from  deep  buff  to  rich  brown-orange,  studded 
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with  minute  pale  sucking-glands^  and  marked  around  the  base 
with  short  and  vanishing  longitudinal  pale  lines. 

Tentacles  about  200  or  more,  not  in  distinct  rows,  the  inner 
ones  about  as  long  as  the  diameter  of  the  disk,  the  outermost 
small  and  close-set ;  slender,  acute,  somewhat  flaccid ;  pure 
white,  becoming  pellucid  at  the  base,  and  sometimes  at  the  tip. 

Disk  commonly  ovate,  wholly  of  a  brilliant  orange  or  red-lead 
colour,  with  no  markings  except  the  indications  of  internal  struc- 
ture, which  are  dimly  visible  through  the  integument.  Its  sur- 
face is  plane ;  the  mouth  a  simple  orifice,  without  distinct  lips  or 
cone. 

This  most  elegant  species  I  have  met  with  only  in  the  neigh- 
bourhood of  Tenby,  where  it  is  so  abundant  as  to  be  quite  cha- 
racteristic. It  occurs  all  along  the  south  coast  of  Pembrokeshire, 
at  least  from  Monkstone  Point  to  St.  Gowan^s  Head,  but  is  more 
than  usually  numerous  in  the  fine  perforated  caverns  of  St.  Cathe- 
rine's Island,  that  form  such  an  attraction  to  Tenby  visitors.  It 
is  a  troglodyte  species,  almost  invariably  choosing  for  its  resi- 
dence some  crevice  or  cranny,  or  one  of  those  little  cavities  made 
by  boring  moUusks,  with  which  the  limestone  here  is  so  gene- 
rally honeycombed.  Though  we  often  see  it  in  shallow  pools 
with  a  bottom  of  mud,  we  invariably  find  on  examination  that 
it  is  attached  to  a  hole  in  the  rock  beneath,  protruding  its  body 
through  the  deposit  by  elongation,  and  expanding  its  beautiful 
disk  on  the  surface.  From  this  habit  it  is  difficult  to  procure, 
nothwithstanding  its  abundance,  as  it  must  be  chiselled  out, — an 
operation,  which,  from  the  great  hardness  of  the  limestone,  is 
both  tedious  and  precarious. 

Hundreds  may  be  seen  in  the  largest  of  the  caverns  alluded 
to,  hanging  down  from  the  walls  during  the  recess  of  the  tide ; 
the  button  elongated  to  an  inch  or  more.  They  expand  very 
readily  in  captivity,  displaying  the  brilliant  disk  in  full,  fringed 
with  its  elegant  border  of  white  tentacles ;  yet  not  unseldom  do 
we  see  the  margin  puckered  into  frilled  folds,  in  the  manner  of 
A,  bellis  and  dianthus,  though  to  a  less  extent. 

This  species  has  close  relations  with  A,  nivea  and  A,  rosea, 
especially  with  the  former.  Its  colouring,  however,  seems  con- 
stant, without  any  tendency  to  albinism ;  and  its  habit  of  throw- 
ing the  margin  into  puckers,  and  its  tendency  to  an  ovate  out- 
line, also  distinguish  it,  though  less  satisfactorily.  Fi^om  rosea 
it  is  better  distinguished  by  its  superior  size,  and  by  the  greater 
comparative  thickness  of  its  inner  tentacles,  which  also  are  more 
discal,  whereas  in  rosea  they  are  all  marginal.  All  the  three 
species  throw  out  white  filiferous  filaments  in  great  profusion 
when  annoyed. 

In  venusta  these  are  densely  crowded  with  capsules  ^y^th  of 
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an  inch  long^  which  protrude  a  thread  about  three  times  their 
own  length.  This  is  slender^  but  occasionally  I  have  detected 
a  waved  outline  which  indicates  a  bearded  appendage. 

Actinia  thallia.     The  Glaucous  Warty  Anemone. 

Button  1^  inch  in  diameter^  usually  1  inch  in  height,  but 
capable  of  elongation  to  double  this  altitude.  Expanded  flower 
2  inches. 

Button  pale  bluish-green,  studded  with  prominent  warts  of  a 
darker  hue,  set  in  25  to  30  longitudinal  rows,  about  25  in  each 
row ;  the  topmost  or  marginal  wart  becoming  an  elongated  pale 
tubercle  or  rudimentary  tentacle. 

Tentacles  about  48  in  number,  in  two  rows,  equal  in  size ; 
thick,  obtuse,  scarcely  more  than  half  as  long  as  the  diameter  of 
the  disk,  even  when  extended : — pellucid  grayish-brown,  with  a 
longitudinal,  undefined,  dark  brown  streak  along  the  facial  side 
of  each,  on  which  are  placed  irregularly  several  specks  and 
splashes  of  opake  white,  varying  in  number,  shape,  size  and 
position. 

Disk  a  many-rayed  star  of  yellow  rays  on  a  blackish  ground : 
thus  produced : — the  inner  circle  of  tentacles  have  their  discal 
ribs  blackish,  with  a  spindle-shaped  spot  of  yellow  near  the 
mouth.  Those  of  the  outer  row  are  similarly  marked,  but  the 
yellow  spot  is  drawn  out  to  a  long  line,  dividing  the  primary 
tentacle-ribs  from  each  other :  these  lines  make  the  rays  of  the 
facial  star. 

This  is  a  very  well-marked  and  constant  species ;  out  of  a 
dozen  specimens  that  I  procured,  no  two  differed  in  any  appre- 
ciable degree,  except  in  size.  It  approaches  close  to  A,  ffemmacea, 
from  which  however  it  is  easily  distinguished  by  colour,  and  by 
its  superior  dimensions. 

I  found  it  in  only  one  locality ;  in  the  dark  angles  and  pools 
of  a  little  insular  rock,  exposed  at  spring  tide,  that  lies  just  off 
the  Cove  called  the  Droch,  near  Lidstep  in  Pembrokeshire,  on 
the  east  side.  It  is  not  troglodyte  in  habit,  but  adheres  to  the 
open  rock,  and  is  therefore  easily  detached.  It  is  very  social :  I 
almost  invariably  found  four  or  five  clustered  together  in  a  lump, 
^each  pressing  upon  the  sides  of  the  others. 

In  captivity  it  is  shy  of  expanding :  it  is  also  reluctant  to  ad- 
here, and  very  readily  detaches  its  base,  either  wholly  or  in  part, 
when  it  will  frequently  remain  for  days  without  again  affixing 
itself.  If  the  water  become  stale,  it  manifests  its  impatience  in 
this  way,  and  dies  sooner  than  most  species.  Like  ffemmaceaj  it 
throws  off  successive  rings  of  mucus  from  its  body,  which  accu- 
mulate around  its  base  if  not  removed. 
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The  resemblance  of  this  species  to  A,  gemmacea  is  heightened 
by  the  habit  of  elongating  itself  in  the  form  of  a  column^  when 
closed. 

It  does  not  throw  out  filiferous  filaments  when  irritated^  but 
the  convoluted  bands  are  protruded  from  wounds  in  the  base. 
Examining  a  small  portion  of  one  of  these^  I  found  two  sorts  of 
capsules ;  one  of  a  lengthened  oval  form,  ^^^y^h  of  an  inch  in 
length,  from  which  a  thread  apparently  simple,  ^^t\i  of  an  inch 
long,  is  evolved;  the  other  and  more  numerous,  excessively 
linear,  ^J^yth  in  length.  I  am  not  sure,  however,  whether  these 
latter  be  capsules,  as  I  did  not. see  one  discharge. 

In  the  skin  surrounding  the  margin  the  capsules  are  linear- 
oblong  and  very  minute,  yj^y^th  in  length.  Those  in  the  walls 
of  the  tentacles  are  similar  in  form  and  size. 

The  name  is  from  OdXXla,  an  olive  shoot,  in  allusion  to  its 
elongated  form  and  glaucous  colour. 


BIBLIOGRAPHICAL  NOTICES. 

The  Ferns  of  Chreat  Britain,  Illustrated  by  John  E.  Sowerby. 
The  Descriptions,  Synonyms,  ^c,  by  C.  Johnson.  London: 
J.  E.  Sowerby,  3  Mead  Place,  Lambeth. 

We  have  received  the  first  two  Numbers  of  this  new  work  upon  the 
British  Ferns,  and  have  much  pleasure  in  being  able  to  recommend 
it  to  botanists  and  fern  growers.  Mr.  Johnson  has  succeeded  in 
making  his  part  of  the  book  readable,  without  omitting  the  requisite 
technical  descriptions  of  the  plants.  We  think  that  he  has  acted  wisely 
in  retaining  the  names  that  are  now  most  in  use,  for  those  are  also 
we  beUeve  the  more  correct  ones,  in  nearly  if  not  quite  all  cases. 
Much  as  we  are  indebted  to  Mr.  Newman  for  our  present  knowledge 
of  British  Ferns,  and  greatly  as  his  earUer  writings  tended  to  the 
adoption  of  a  correct  nomenclature,  we  cannot  fdlow  the  present 
opportunity  to  pass  without  expressing  sorrow  that  he  should  have 
made  such  extensive  and,  as  we  think,  uncalled-for  changes  in  the 
names  in  the  lately-issued  new  edition  of  his  'History  of  British 
Ferns.'  It  is  right  however  to  add,  that  we  have  only  seen  his 
abridged  account  of  them,  published  in  connection  with  the  '  Phyto- 
logist,'  as  we  have  not  yet  had  an  opportunity  of  examining  his 
larger  work  with  the  requisite  care.  Having  paid  no  slight  attention 
to  the  nomenclature  of  Ferns,  we  do  not  expect  that  our  views  will  be 
much  changed  by  its  perusal. 

But  to  return  to  the  work  before  us.  It  may  be  considered  as  a 
proof  of  how  little  objection  we  make  to  the  describer's  part  of  it, 
when  we  mention  a  subject  of  such  slight  consequence  as  the  names 
of  the  localities.  It  is  nevertheless  rather  singular  that  all  the  Welsh 
names  are  spelled  wrong ;  one  of  them  indeed  we  have  not  identified, 
it  is  Moel  Sichog  ;  a  name  that  does  not  occur  in  Mr.  Moore's  very 
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complete  list  of  the  localities  of  our  ferns.  The  latter  author  has 
made  very  similar  hlunders  in  printing  the  singular  names  of  these 
places^  and  those  who  are  not  intimately  acquainted  with  the  Snow- 
donian  mountains  may  well  be  excused  for  transcribing  them  incor- 
rectly. 

No  notice  is  taken  of  Polypodium  alpestre  and  its  ally  or  variety 
P.  flexile,  in  the  place  which  it  might  have  been  expected  to  occupy ; 
but  probably  Mr.  Johnson  intends  to  adopt  Mr.  Newman's  genus 
Pseudathyrium,  Neither  do  we  find  any  remark  upon  the  Lastrea 
uliginosa  of  Newman,  which,  if  not  a  variety  of  L.  cristata,  as  some 
suppose^  should  find  a  place  between  that  plant  and  L,  spinulosa. 

The  plates  bear  out  the  remark  in  the  Prospectus,  that  "  the  figures 
will  be  all  accurately  drawn  and  engraved  from  the  respective  plants, 
and  thus  many  errors  in  identity  and  general  detail,  which  had  un- 
avoidably occurred  in  '  English  Botany,'  will  be  rectified."  Still,  there 
are  manifest  traces  of  the  '  Eng.  Bot.'  plates  being  before  the  artist 
when  preparing  those  now  issued. 

We  look  forward  with  much  interest  to  the  publication  of  the  suc- 
cessive parts,  and  shall  probably  again  notice  the  work  when  it  is 
further  advanced. 


PROCEEDINGS  OF  LEARNED  SOCIETIES. 

ROYAL    SOCIETY. 

June  15,  1854. — The  Earl  of  Rosse,  President,  in  tbe  Chair. 

"  Contributions  to  the  Anatomy  of  the  Brachiopoda."  By  Thomas 
H.  Huxley.  F.R.S. 

In  the  course  of  the  dissection  of  certain  Brachiopoda  with  which 
I  have  recently  been  engaged,  I  have  met  with  so  many  peculiarities 
which  are  uimoticed  in  the  extant  and  received  accounts  of  their 
anatomy,  that  although  the  pressure  of  other  duties  prevents  me  from 
attempting  to  work  out  the  subject  with  any  degree  of  completeness 
for  the  present,  I  yet  gladly  avail  myself  of  the  opportunity  of  com- 
municating a  few  of  the  more  important  results  at  which  I  have 
arrived,  in  the  hope  that  they  may  find  a  place  in  the  Proceedings  of 
the  Royal  Society. 

My  investigations  were  principally  made  upon  Rhynchonella  psit- 
tacea,  for  specimens  of  which  I  am  indebted  to  Prof.  Edward  Forbes, 
while  Dr.  Gray  obligingly  enabled  me  to  compare  them  with  Wald- 
heimia  flavescens  and  with  Lingula, 

1 .  The  Alimentary  Canal  ofTerebratulicUe, — ^Professor  Owen,  in  both 
his  earHer  and  his  later  memoirs  on  the  anatomy  of  the  Terebratulidse, 
describes  at  length  the  manner  in  which  the  intestine,  as  he  states, 
terminates  on  the  right  side  between  the  lobes  of  the  mantle. 

On  the  other  hand,  Mr.  Hancock  has  declared  himself  unable  to 
observe  at  this  point  any  such  anal  aperture,  and  concludes  from  his 
own  observations  that  the  latter  is  situated  on  the  ventral  surface  of 
the  animal  in  the  middle  line,  just  behind  the  insertion  of  the  great 
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adductor  muscle.  M.  Oratiolet,  id  a  late  commnnication  to  the 
Academie  des  Scieacea,  takes  the  same  view.  To  get  rid  of  the  ob- 
vious difficulty,  that  this  spot  is  covered  by  the  shell,  ajid  therefore 
that  if  the  anus  existed  here,  there  would  be  no  road  of  escape  for 
the  feces,  Mr.  Hancock  and  Mr.  Woodward  appear  to  be  inclined 
to  suppose  that  some  cloacal  aperture  must  exist  in  the  neighbour- 
hood of  the  pedicle. 

The  existence  of  any  such  aperture,  however,  has  recently  been 
denied  with  great  justice  by  Professor  Owen. 

The  result  of  my  own  repeated  examinations  of  Rhynehonella  psii- 
tacea  and  of  Waidheimia  flavescens  ts — 1.  that  the  intestine  does  not 

Fig.  1. 


Hg.  I.  SbynrAonella  pritteeea,  viewed  in  profile;  the  lobes  of  the  mantle  and 
the  pedicle  being  omitted. 

Fig.  2.  The  same  viewed  from  behind,  the  pedicle  having  been  cut  away.  The 
left  half  of  the  body  and  the  liiec  are  omitted. 

a.  mouth ;  b.  cesophague ;  c.  stomach  and  lirer ;  d.  iateetine ;  e.  imperforate 
rectum; /".  mesentery  i  p.  giutro-parietal bands ;  A.  ilio-pirietal bonds i  i.Buperior 
'  hesTt ' ;  i,  inferior  '  heart ' ;  I.  genital  bands ;  m.  openings  of  pallial  ainuses  l 
n.  pTTiform  vesicle ;  o.  sac  at  the  base  of  the  arm ;  p.  ganglion ;  q.  adductors. 
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terminate  on  the  right  aide  of  the  mantle  fts  Profeesor  Owen  describes 
it,  but  in  the  middle  line,  as  Mr.  Hancock  describcB  it  in  Waldheimia, 
while  in  Rkynckonella  it  inclines,  after  curving  upwards,  to  the  left 
side ;  and  2.  that  there  is  no  anus  at  ell,  the  intestine  terminating 
in  a  rounded  ceecal  cTtremity,  which  is  straight  and  conical  in  Wald- 
heimia, curved  to  the  left  side  and  enlarged  in  Rhynchonella. 

I  confees  that  this  result,  so  exceptional  in  its  character,  caused 
me  no  small  surprise,  and  I  have  taken  very  great  pains  to  satisfy 
myself  of  the  accuracy  of  my  conclusion ;  but  notwithstanding  the 
strong  prejudice  to  the  contrary,  to  which  the  known  relations  of  the 
anal  aperture  in  Lingula  gave  rise,  repeated  observation  has  inva- 
riably confirmed  it. 

Professor  Owen's  statement  is,  that  in  Rhynchonella  (Terebratula) 
psillacea  "  the  intestine  inclines  to  the  right  side  and  makes  a  slight 
bend  forwards  before  perforating  the  circumscribing  membrane  in 
order  to  terminate  between  the  mantle  lobes  on  that  side." — On  the 
Anatomy  of  the  Brachiopoda,  p.  152. 

I  find,  on  the  contrary  (figs.  1  and  2),  that  the  intestine  passes 

Fig.  2. 


at  first  strdght  downwards  in  the  middle  line,  as  in  Waldheimia,  but 
instead  of  terminating  in  a  rounded  tapering  extremity  as  in  that 
genus,  it  bends  upwards  and  then  curves  round  to  the  left  side, 
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forming  a  sort  of  free  ceecum  in  the  visceral  cavitjr.  My  reasons  for 
believing  that  it  is  a  free  caecum  are  these : — in  the  first  place,  no 
anal  aperture  can  be  detected  in  the  mantle  cavity,  either  on  the 
right  or  left  sides,  although  the  small  size  of  the  animal  allows  of 
its  being  readily  examined  uninjured,  with  considerable  magnifying 
powers. 

Secondly.  If  the  shell  be  removed  without  injuring  the  animal 
and  the  visceral  cavity  be  opened  from  behind  by  cutting  through  its 
walls  close  to  the  bulb  of  the  pedicle,  it  is  easy  not  only  to  see  that 
the  disposition  of  the  extremity  of  the  intestine  is  such  as  I  have  de- 
scribed it  to  be,  but  by  gentle  manipulation  with  a  needle  to  convince 
oneself  that  it  is  perfectly  unattached.  And  in  connexion  with  this 
evidence  I  may  remark,  that  the  tbsues  of  tBe  Brachiopods  in  general 
are  anything  but  delicate ;  it  would  be  quite  impossible  for  instance 
to  break  away  the  end  of  the  intestine  of  Lingula  from  its  attach* 
ments  without  considerable  violence. 

Thirdly.  If  the  extremity  of  the  intestine,  either  in  Rhynchonella 
or  in  JFaldheimia,  be'lcut  off  and  transferred  to  a  glass  plate,  it  may 
readily  be  examined  microscopically  with  high  powers,  and  it  is  then 
easily  observable  that  its  fibrous  investment  is  a  completely  shut 
sac.  In  Rhynchonella  the  enlarged  caecum  is  often  full  of  diatoma- 
ceous  shells,  but  it  is  impossible  to  force  them  out  at  its  end,  while 
if  any  aperture  existed  they  would  of  course  be  readily  so  extruded. 

However  anomalous,  physiologically,  then,  this  caecal  termination 
of  the  intestine  in  a  molluscous  genus  may  be,  I  see  no  way  of 
escaping  from  the  conclusion  that  in  the  TfirebratulitUB  (at  any  rate 
in  these  two  species)  it  really  obtains.  There  are  other  peculiarities 
about  the  arrangement  of  the  alimentary  canal,  however,  of  which  I 
can  find  either  no  account  at  all  or  a  very  imperfect  notice. 

The  intestinal  canal  (figs.  1  and  2  b,  d,  e)  has  an  inner,  epithelial, 
and  an  outer  fibrous  coat ;  the  latter  expands  in  the  middle  line  into 
a  sort  of  mesentery,  which  extends  from  the  anterior  face  of  the 
intestine  between  the  adductors,  to  the  anterior  wall  of  the  visceral 
chamber,  and  from  the  upper  face  of  the  intestine  to  the  roof  of  the 
visceral  chamber ;  while  posteriorly  it  extends  beyond  the  intestine  as 
a  more  or  less  extensive  free  edge.     I  will  call  this  the  mesentery  (f). 

From  each  side  of  the  intestinal  canal,  again,  the  fibrous  coat  gives 
off  two  *  bands,'  an  upper  (^),  which  stretches  from  the  parietes  of  the 
stomach  to  the  upper  part  of  the  walls  of  the  visceral  chamber, 
forming  a  sort  of  Httle  sheath  for  the  base  of  the  posterior  division 
of  the  adductor  muscle,  which  I  will  call  the  gastro-parietal  band; 
and  a  lower,  which  passes  from  the  middle  of  the  intestine  to  the 
parietes,  supporting  the  so-called  '  auricle,'  I  will  call  this  the  tVto- 
parietal  band  (A). 

The  ilio-parietal  and  gastro-parietal  bands  are  united  by  certain 
other  ridges  upon  the  fibrous  coat  of  the  intestine,  from  whose  point 
of  union  in  the  middle  line  of  the  stomach  posteriorly,  a  pyriform 
vesicle  (n)  depends. 

The  mesentery  divides  the  liver  into  two  lateral  lobes,  while  the 
gastro-parietal  bands  give  rise  to  the  appearance  that  these  are  again 
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divided  into  two  lobules,  one  above  the  other.  I  am  inclined  to  think 
that  these  bands  are  what  have  been  described  as  '  hepatic  arteries/ 
at  least  there  is  nothing  else  that  could  possibly  be  confounded  with 
an  arterial  ramification  upon  the  liver. 

This  description  applies  more  especially  to  Rhynchonella  and 
Waldheimia,  but  the  arrangement  in  Lingula  is  not  essentially  dif- 
ferent. 

2.  The  Circulatory  System  of  Terebratulid^e. — Considerable  differ- 
ences of  opinion  have  prevailed  among  comparative  anatomists  as  to 
the  nature  and  arrangement  of  the  vascular  system  in  the  Brachio- 
poda.  A  pair  of  organs,  one  on  each  side  of  the  body,  have  been  re- 
cognized as  Hearts  since  the  time  of  Cuvier,  who  declared  these 
hearts  in  Lingula  to  be  aortic,  receiving  the  blood  from  the  mantle 
and  pouring  it  into  the  body,  the  principal  arterial  trunks  being  dis- 
tributed into  that  glandular  mass  which  Cuvier  called  ovary,  but 
which  is  now  known  to  be  the  genitd  gland  of  either  sex. 

Professor  Owen  in  his  first  memoir  follows  Cuvier's  interpretation, 
stating  that  in  Orbicula  the  paliial  veins  terminate  in  the  hearts, 
from  which  arterial  branches  proceed  to  the  liver  and  ovary.  Pro- 
fessor Owen  further  adds  for  the  Brachiopoda  in  general, — 

"  Each  heart,  for  example,  in  the  Brachiopoda  is  as  simple  as  in 
Ascidia,  consisting  of  a  single  elongated  cavity,  and  not  composed  of 
a  distinct  auricle  and  ventricle  as  in  the  ordinary  Bivalves,"  and  he 
compares  the  hearts  of  Brachiopoda  to  the  auricles  of  Area,  &c. 
(Trans.  Zoological  Society,  vol.  i.  p.  159.) 

In  1843,  however,  M.  Vogt's  elaborate  memoir  on  LinytUa  ap- 
peared, in  which  the  true  complex  structure  of  the  '  heart '  in  this 
genus  was  first  explained  and  the  plaited  '  auricle '  discriminated 
from  the  *  ventricle' ;  and  in  1845,  Professor  Owen,  having  apparently 
been  thus  led  to  re-examine  the  circulatory  organs  of  Brachiopoda* 
published  his  '  Lettre  sur  Tappareil  de  la  Circulation  chez  les  Mol- 
lusques  de  la  Classe  des  Brachiopodes,'  in  which  he  felicitates 
M.  Milne-Edwards  on  the  important  confirmation  of  the  views  which 
the  latter  entertains  with  respect  to  the  lacunar  nature  of  the  circu- 
lation in  the  Mollusca,  afforded  by  the  Brachiopoda,  and  describes 
each  heart  of  the  Terebratulidse  as  consisting  of  a  ventricle  and  a 
plaited  auricle,  the  paliial  veins  not  terminating  in  the  latter,  but  in 
the  general  visceral  cavity.  As  t^e  Professor  does  not  recall  the  view 
which  he  had  already  taken  of  the  circulation  in  Orbicula,  I  presume 
that  he  considers  two  opposite  types  of  the  circulatory  organs  to  ob- 
tain in  the  Brachiopoda,  the  direction  of  the  current  being  from  the 
mantle  through  the  heart  towards  the  body  in  Orbicula,  and  from 
the  mantle  through  the  body  towards  the  heart  in  Terebratula, 

The  possibilities  of  nature  are  so  various  that  I  would  not  venture, 
without  having  carefully  dissected  Orbicula, — no  opportunity  of  doing 
which  has  yet  presented  itself, — to  call  this  view  in  question,  but  I 
think  it  seems  somewhat  improbable.  Indeed  the  structural  rela- 
tions which  I  have  observed,  and  which  are  described  below,  do  not 
appear  to  me  to  square  with  any  of  the  received  doctrines  of  Bra- 

Ann.  §•  May.  N.  Hist.  Ser.  2.   Vol.  xiv.  19 
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chiopod  circulatioii,  but  I  offer  them  simply  as  facts,  not  being 
prepared  at  present  to  present  any  safe  theory  on  the  subject. 

In  Waldheimia  flavescens  there  are  two  '  hearts/  situated  as  Pro- 
fessor Owen  describes  them,  but  so  far  as  I  have  been  able  to  ob* 
serve,  the  ventricle  cannot  be  described  as  an  '  oval '  cavity,  inas- 
much as  it  is  an  elongated  cavity  bent  sharply  upon  itself.  Hastily 
examined  of  course  this  may  appear  oval.  I  have  been  similarly 
unable  to  discover  '  the  delicate  membrane  of  the  venous  sinuses/ 
which  is  said  by  Professor  Owen  to  "  communicate  with  and  close 
the  basal  apertures  of  the  auricles."  or  to  perceive  that  the  auricular 
cavity  can  be  "  correctly  described  as  a  closed  one,  consisting  at  the 
half  next  the  ventricle,  of  a  beautifully  plicated  muscular  coat  in 
addition  to  the  membranous  one,  but  at  the  other  half  next  the 
venous  sinus  of  venous  membrane  only ;  the  latter  might  be  termed 
the  auricular  sinus,  the  former  the  auricle  proper/' 

I  presume  that  '  this  delicate  membrane  of  the  venous  sinuses ' 
is  what  I  have  called  the  ilio-parietal  band,  in  which  the  base  of  the 
auricle  is  as  it  were  set,  like  a  landing-net  in  its  hoop,  but  this 
does  not  close  the  base  of  the  auricle,  the  latter  opening  widely  into 
the  visceral  chamber. 

I  have  equally  failed  in  detecting  any  arteries  continued  from  the 
apices  of  the  ventricles ;  and  I  have  the  less  hesitation  in  supposing 
I  have  not  overlooked  them,  as  Mr.  Albany  Hancock,  whose  works 
are  sufficient  evidence  of  the  value  of  his  testimony,  permits  me 
to  say  that  he  long  since  arrived  at  the  conclusion  that  no  such  arte- 
ries exist. 

What  has  given  rise  to  the  notion  of  the  existence  of  these  arteries 
appears  to  me  to  be  this.  A  narrow  band  resembling  those  I  have 
already  described,  is  attached  in  Waldheimia  along  the  base  of  the 
'  ventricle'  and  the  contiguous  outer  parietes  of  the  auricle:  inferiorly 
it  passes  outwards  to  the  sinuses,  and  running  along  their  inner 
wall,  forms  a  sort  of  ridge  or  axis*  from  which  the  genitalia,  whether 
ovaria  or  testes,  are  developed,  stretching  through  their  whole  length 
and  following  the  ramifications  of  the  sinuses.  It  is  the  base  of  these 
ridges  seen  through  the  walls  of  the  sinuses,  where  they  extend 
beyond  the  genitalia,  which  have  been  described  as  arteries. 

The  upper  end  of  the  band  passes  into  the  sinuses  of  the  upper  lobe 
of  the  mantle,  and  comes  into  the  same  relation  with  the  genitalia 
which  they  enclose. 

The  walls  of  the  auricle  in  Waldheimia  are  curiously  plaited,  but 
I  have  been  imable,  in  either  auricle  or  ventricle,  to  detect  any  such 
arrangement  of  muscular  fibres  as  that  which  has  been  described. 
The  epithelial  investment  of  the  auricle,  on  the  other  hand,  is  well 
developed,  and  in  the  ventricle  the  corresponding  inner  coat  is  raised 
up  into  rounded  villous  eminences. 

The  ventricle  lies  in  the  thiclmess  of  the  parietes,  while  the  auricle 
floats  in  the  visceral  cavity,  supported  only  by  the  ilio-parietal  band. 
The  former  is  at  first  directed  downwards,  but  then  bends  sharply 

*  This  arrangement  is,  I  find,  particularly  described  by  M.  Gradolet. 
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round  and  passes  upwards  to  terminate  by  a  truncated  extremity 
close  to  the  subcesophageal  ganglion  and  bases  of  the  arms. 

Mr.  Hancock  informs  me,  that  in  his  dissections  he  repeatedly 
found  an  aperture  by  which  the  apex  of  the  '  ventricle'  communi- 
cated with  the  pallia!  cavity ;  and  that,  taking  this  fact  in  combina- 
tion with  the  absence  of  any  arteries  leading  from  this  part,  he  had 
been  tempted  to  doubt  the  cardiac  nature  of  these  organs  altogether, 
and  to  regard  them  rather  as  connected  with  the  efferent  genital 
system,  had  not  the  difficulty  of  determining  whether  these  aper- 
tures were  artificial  or  natural  prevented  his  coming  to  any  definite 
conclusion  at  all. 

Before  becoming  acquainted  with  Mr.  Hancock's  investigations,  I 
had  repeatedly  observed  these  apertures  in  Rhynchonella,  but  preoc- 
cupied with  the  received  views  on  the  subject,  1  at  once  interpreted 
them  as  artificial.  A  knowledge  of  Mr.  Hancock's  views,  however, 
led  me  to  reconsider  the  question,  and  I  have  now  so  repeatedly 
observed  these  apertures  both  in  Waldheimia  and  in  Rhynchonella, 
that  I  am  strongly  inclined  to  think  they  may  after  all  be  natural. 

If  these  organs  be  hearts,  in  fact,  Rhynchonella  is  the  most  remark- 
able of  living  MoUusks,  for  it  possesses /owr  of  them.  Two  of  these 
occupy  the  same  position  as  in  Waldheimia,  close  to  the  origins  of  the 
calcareous  cms  (k),  while  the  other  two  are  placed  above  these,  and 
above  the  mouth,  one  on  each  side  of  the  liver  (i).  It  is  these  latter 
which  Professor  Owen  describes,  while  he  has  apparently  overlooked 
the  other  two  ;  at  least  he  says  (speaking  as  I  presume  of  Rhyncho^ 
nella)  (/.  e.  p.  148)  that  the  venous  sinuses  "  enter  the  two  hearts 
or  dilated  sinuses  which  are  situated  exterior  to  the  liver,  and  in 
T.  Chilensis  and  T,  Sowerbii  just  within  the  origins  of  the  internal 
calcareous  loop." 

The  fact  is,  that  while  the  ilio-parietal  bands  support  two  '  hearts' 
as  usual,  the  gastro-parietal  bands  are  in  relation  with  two  others. 
The  base  of  the  'auricle'  of  the  latter  opens  into  the  re-entering 
angle  formed  by  the  gastro-parietal  band  with  the  parietes,  while 
its  apex  is  directed  backwards  to  join  the  ventricle,  which  passes 
downwards  and  backwards  along  the  posterior  edge  of  the  posterior 
division  of  the  adductor  muscle. 

The  auricles  in  Rhynchonella  are  far  smaller,  both  actually  and 
proportionally,  than  in  Waldheimia,  They  exhibit  only  a  few  longi- 
tudinal folds,  and  not  only  present  the  same  deficiency  of  muscular 
fibres  as  those  of  Waldheimia,  but  are  so  tied  by  the  bands  which 
support  them  that  it  is  difiicult  to  conceive  how  muscular  fibres,  even 
if  they  existed,  could  act.  The  *  ventricles'  in  like  manner  lie  ob- 
liquely in  the  parietes  of  the  body,  and  simply  present  villous  emi- 
nences on  their  inner  surface,  which  has  a  yellowish  colour. 

All  these  '  hearts'  exhibit  the  same  curious  relation  with  the  geni- 
talia in  Rhynchonella  as  in  Waldheimia ;  that  is  to  say,  a  '  genital 
band'  (/)  proceeds  from  the  base  of  the  '  ventricle'  and  becomes  the 
axis  of  the  curiously  reticulated  genital  organ.  But  in  Rhynchonella 
the  genital  bands  of  the  upper  genitalia  come  from  their  own 
*  hearts.' 

19* 
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The  arrangement  of  the  genitalia  in  Rhynchonella  is  very  remark- 
able. The  sinuses  have  the  same  arrangement  in  each  lobe  of  the 
mantle.  The  single  trunk  formed  by  the  union  of  the  principal 
branches  in  each  lobe  opens  into  the  inner  and  anterior  angle  of  a 
large  semilunar  sinus  which  surrounds  the  bases  of  the  adductors, 
and  opens  into  the  visceral  cavity.  The  floor  of  this  great  sinus  is 
marked  out  into  meshes  by  the  reticulated  genital  band,  and  from 
the  centre  of  each  mesh  a  flat  partition  passes,  uniting  the  two  walls 
of  the  sinus,  and  breaking  it  up  into  irregular  partial  channels.    - 

There  are  the  same  anastomosing  bands  uniting  the  gastro-pa- 
rietal  and  ilio-parietal  bands  on  the  stomach  in  Rhynchonella  as  in 
Waldheimia,  and  a  pyriform  vesicle  of  the  same  nature,  but  I  did  not 
observe  in  Rhynchonella  those  accessory  vesicles  upon  the  origins  of 
genital  bands,  which  I  observed  once  or  twice  in  Waldheimia, 

I  could  find  no  trace  of  arteries  terminating  the  elongated,  ovoid 
and  nearly  straight '  ventricles'  of  Rhynchonella ;  their  ends  appeared 
truncated,  and  as  I  have  already  said,  repeatedly  presented  a  distinct 
external  aperture. 

Such  appear  to  me  to  be  the  facts  respecting  the  structure  of  the 
so-called  hearts  in  the  Terebratulida ;  what  1  believe  to  be  an  import- 
ant part  of  their  peripheral  circulatory  system,  has  not  hitherto^  so 
far  as  I  am  aware,  received  any  notice. 

In  Waldheimia  the  membranous  walls  of  the  body,  the  paiieto-in- 
testinal  bands  and  the  mantle,  present  a  very  peculiar  structure ; 
they  consist  ot  an  outer  and  an  inner  epithelial  layer,  of  two  corre- 
sponding fibrous  layers,  and  between  them  of  a  reticulated  tissue, 
which  makes  up  the  principal  thickness  of  the  layer,  and  in  which 
the  nerves  and  great  sinuses  are  imbedded. 

The  trabeculse  of  this  reticulated  tissue  contain  granules  and  cell- 
like bodies,  and  I  imagined  them  at  first  to  represent  a  fibro-cellular 
network,  the  interspaces  of  which  I  conceived  were  very  probably 
sinuses.  Sheaths  of  this  tissue  were  particularly  conspicuous  along 
the  nerves.  On  examining  the  arms,  however,  I  found  that  the  oblique 
markings,  which  have  given  rise  to  the  supposition  that  they  are 
surrounded  by  muscular  bands,  proceeded  from  trabeculse  of  a  simi- 
lar structure,  which  took  a  curved  course  from  a  canal  which  lies  at 
the  base  of  the  cirri  (not  the  great  canal  of  the  arms,  of  course) 
round  the  outer  convexity  of  the  arm,  and  terminated  by  breaking 
up  into  a  network.  These  trabeculse,  however,  were  not  solid,  but 
hollow,  and  the  interspaces  between  them  were  solid.  The  network 
into  which  they  broke  up  was  formed  by  distinct  canals,  and  then, 
after  uniting  with  two  or  three  straight  narrow  canals  which  ran 
along  the  outer  convexity  of  the  arm  dose  to  its  junction  with  the 
interbrachial  fold,  appeared  to  become  connected  with  a  similar 
system  of  reticulated  canals  which  occupied  the  thickness  of  that 
fold. 

It  was  the  examination  of  the  interbrachial  fold,  in  fact,  which 
first  convinced  me  that  these  reticulated  trabeculse  were  canals ;  for 
it  is  perfectly  clear  that  vessels  or  channels  of  some  kind  must  sup- 
ply the  proportionally  enormous  mass  of  the  united  arms  with  their 
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nutritive  material,  and  it  is  so  easy  to  make  thin  sections  of  this  part, 
that  I  can  say  quite  definitely  that  no  other  system  of  canals  than 
these  exists  in  this  locality. 

The  facts,  then,  with  regard  to  the  real  or  supposed  circulatory 
organs  of  the  TerebratuUda,  are  simply  these : — 

1.  There  are  two  or  four  organs  (hearts),  composed  each  of  a  free 
funnel-shaped  portion  with  plaited  walls,  opening  widely  into  the 
visceral  cavity  at  one  end,  and  at  the  other  connected  by  a  constricted 
neck,  with  narrower,  oval  or  bent,  flattened  cavities,  engaged  in  the 
substance  of  the  parietes.  The  existence  of  muscular  fibres  in  either 
of  these  is  very  doubtful.  It  is  certain  that  no  arteries  are  derived 
from  the  apex  of  the  so-called  ventricle,  but  whether  this  naturally 
opens  externally  or  not  is  a  point  yet  to  be  decided. 

2.  There  is  a  system  of  ramified  peripheral  vessels. 

3.  There  are  one  or  more  pyriform  vesicles. 

4.  There  are  the  large  '  sinuses '  of  the  mantle,  and  the  *  visceral 
cavity*  into  which  they  open. 

To  determine  in  what  way  these  parts  are  connected  and  what 
functions  should  be  ascribed  to  each,  it  appears  to  me  that  much 
further  research  is  required. 

Nervous  System  of  TerehratuUdcB, — Professor  Owen  describes  and 
figures  the  central  part  of  this  system  as  a  ring  surrounding  the  oral 
aperture,  its  inferior  portion  being  constituted  by  a  mere  commis- 
sural band. 

M.  Gratiolet,  however,  states  with  justice  that  the  inferior  side  of 
this  collar  is  the  thicker,  and  I  find  both  in  Rhynchonella  and  in 
Waldheimia  that  it  constitutes,  in  fact,  a  distinct  oblong  ganglion, 
of  a  brownish  colour  by  reflected  light.  From  its  extremities  com- 
missural branches  pass  round  the  mouth,  while  other  cords  are 
distributed  to  the  arms,  to  the  superior  and  inferior  pallial  lobes, 
and  to  the  so-called  hearts.  The  nerves  are  marked  by  fine  and 
distinct  longitudinal  striations,  and  can  be  traced  to  the  margins  of 
the  pallial  lobes,  where  they  become  lost  among  the  muscular  fibres 
of  the  free  edges  of  the  mantle. 

Structure  cf  the  Arms, — I  have  not  been  able  to  convince  myself 
of  the  existence  of  that  spiral  arrangement  of  the  muscular  fibres  of 
the  arms  which  has  been  described  in  Rhynchonella  and  Waldheimia, 
I  have  found  the  wall  of  the  hollow  cylinder  of  the  arm  to  be  con- 
stituted (1)  externally  by  an  epithelium,  within  which  lie  (2)  the 
reticulated  canals,  which  have  been  already  described ;  (3)  by  a  de- 
licate layer  of  longitudinal  or  more  oblique  and  transverse  fibres, 
which  are  probably  muscular,  and  (4)  internally  by  a  granular 
epithelial  layer. 

In  Rhynchonella  the  bases  of  the  arms  are  terminated  by  two  con- 
siderable sacs,  which  project  upwards  into  the  visceral  cavity.  Have 
these  the  function  of  distending  and  so  straightening  the  spiraUy 
coiled,  very  flexible  arms  of  this  species  } 

Affinities  of  the  Brachiopoda, — All  that  I  have  seen  of  the  struc- 
ture of  these  animals  leads  me  to  appreciate  more  and  more  highly 
the  value  of  Mr.  Hancock's  suggestion,  that  the  affinities  of  the 
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Brachiopoda  are  with  the  Polyzoa.  As  in  the  Polyzoa,  the  flexure  of 
the  intestine  is  neural,  and  they  take  a  very  natural  position  among 
the  neural  moUusks  between  the  Polyzoa  on  the  one  band,  and  the 
Lamellibranchs  and  Pteropoda  on  the  other. 

The  arms  of  the  Brachiopoda  may  be  compared  with  those  of  the 
Lophophore  Polyzoa,  and  if  it  turns  out  that  the  so-called  hearts 
are  not  such  organs,  one  difference  will  be  removed. 

In  conclusion,  I  may  repeat  what  I  have  elsewhere  adverted  to, 
that  though  the  difference  between  the  cell  of  a  Polyzoon  and  the 
shell  of  a  Terebratula  appears  wide  enough,  yet  the  resemblance  be- 
tween the  latter  with  its  muscles  and  the  Avicularium  of  a  Polyzoon, 
is  exceedingly  close  and  striking. 
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November  25,  1851. — ^W.  J.  Broderip,Esq.,  F.R.S.,  Vice-President, 

in  the  Chair. 

On  a  species  of  ^ciuorea  inhabiting  the  British  Seas. 
By  Prof.  Edward  Forbes,  F.R.S. 

In  the  first  volume  of  the  '  Wemerian  Memoirs '  a ''  Medusa  cequo^ 
rea"  is  mentioned  by  Prof.  Jameson  as  an  inhabitant  of  the  seas  of  the 
north  of  Scotland,  and  in  the  '  History  of  British  Animals '  by  Dr. 
Fleming,  the  name  "  Qeryonia  aguorea^'  is  used  to  designate  it.  As  no 
description  or  figure  was  ever  published  of  this  creature,  and  as  the 
diagnosis  of  the  ''Medusa  "  to  which  Linnaeus  applied  the  name  of 
*'  aquorea  "  was  too  brief  for  identification,  it  is  possible  that  some 
one  out  of  several  Acalephae  inhabiting  our  seas  might  have  been  in- 
tended. 

It  is  also  possible,  however,  that  a  true  JEquorea  had  been  seen, 
for  there  is  a  most  beautiful  species  of  this  genus  an  inhabitant  of  the 
Scottish  seas.  I  met  with  it  for  the  first  time  in  August  1850,  when 
exploring  the  Minch  (the  channel  between  the  outer  Hebrides  and 
Skye)  in  company  with  Mr.  MacAndrew  and  Prof.  Goodsir,  with  the 
advantages  of  the  appliances  for  natural-history  research  with  which 
Mr.  MacAndrew  has  furnished  his  yacht,  the  Naiad.  As  there  is 
neither  figure  nor  description  of  any  British  JEquorea  to  be  found, 
and  as  considerable  obscurity  hangs  around  the  Atlantic  species  of 
the  genus,  I  have  drawn  up  the  following  notice. 

A  number  of  individuals  were  observed :  they  were  swimming  near 
the  surface  of  the  sea  on  a  very  calm  and  hot  day:  they  varied  in 
size,  from  three  inches  in  diameter  to  as  much  as  half  a  foot  or  more : 
they  resembled  broad  shield-shaped  discs  of  glass,  slightly  prominent 
above,  incurved  at  their  sides  and  concave  beneath:  through  the 
discs  were  seen  shining  the  pendent  brown-^tinged  stomach,  and  around 
it,  Hke  so  many  equal  stripes  or  rays  proceeding  to  the  margin,  the 
linear  violet  genital  glands :  from  the  margin  depended  highly-con- 
tractile violet  tentacles. 

The  umbrella  is  broad,  shallow,  and  •  disc-shaped,  its  outUae  d&* 
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scribing  a  gentle  curve.  It  is  hyaline,  not  very  thick,  and  quite 
smooth.  The  central  portion  of  its  interior,  occupying  about  one- 
fourth  of  its  diameter,  has  dependent  from  it  the  membranous  veil- 
like  walls  of  the  stomach ;  these  hang  not  quite  so  low  as  on  a  line  with 
the  margins  of  the  umbrella.  The  stomach,  although  equal  in  width 
throughout,  may  be  divided  into  two  regions,  an  upper  and  a  lower. 
The  latter  has  a  furbelowed  and  somewhat  scalloped,  but  not  cirrated 
margin,  and  may  be  rej;arded  as  the  mouth.  The  former  is  marked 
internally  by  eight  baids  of  transverse  fibres,  separated  by  as  many 
longitudinal  ones ;  these  appear  to  be  muscular.  The  whole  of  the 
membrane  of  the  stomach  and  lips  is' tinged  with  pale  foxy  brown, 
partly  disposed  in  streaks.  Around  the  upper  and  inner  margin  of 
the  cavity  are  the  orifices  of  the  gastro-vascular  canals ;  these  run, 
without  dividing  or  anastomosing,  to  the  circular  marginal  canal  of 
the  umbrella.  In  a  specimen  five  inches  across,  they  were  136  in 
number.  From  the  lower  side  of  each  canal  depend  two  narrow, 
rather  wavy  membranes  of  a  violet  colour,  causing  the  ray-like  streaks 
that  shine  so  conspicuously  through  the  disc ;  each  of  these  arises 
gradually  near  the  superior  extremity  of  a  gastro>vascular  canal,  and 
ceases  abruptly  at  about  one-eighth  of  the  entire  length  of  the  canal 
from  the  margin :  they  are  the  genital  glands.  At  the  junction  of 
each  alternate  gastro-vascular  canal  with  the  circular  marginal  one  is 
the  bulb-like  base  of  a  marginal  tentacle :  these  tentacles  arise  from 
ovate  bulbs  and  gradually  taper  to  a  fine  point.  The  bulbs  are  pale, 
but  the  tentacle  is  tinged  with  violet.  Opposite  the  intermediate 
canal  there  is  a  smaller  bulb  with  a  tentacle,  hollow  and  containing 
corpuscles  in  its  centre,  -and  on  each  side,  between  it  and  the  neigh- 
bouring tentacle,  is  a  still  smaller  lobe-like  body.  Along  the  upper 
margin  of  the  circular  canal  are  very  minute  pedunculated  organs 
that  move  to  and  fro.  On  the  bulb  at  the  base  of  the  tentacula  is  a 
minute  tongue*shaped  process  at  the  base  of  a  depression ;  at  its  own 
base  the  ocellus  or  rudimentary  eye  is  lodged.  When  seen  laterally, 
the  peculiar  tissue  of  the  base  of  the  tentacles  is  observed  to  be  set 
obUquely.  Within  the  umbrella,  from  a  line  just  opposite  the  ten- 
tacular circle,  a  short  but  rather  broad  veil  with  a  simple  edge  is  seen 
to  depend ;  this  veil  is  tinged  with  pale  brown.  A  band  of  motor 
tissue,  forming  a  sphincter  to  the  umbrella,  accompanies  the  circular 
vessel. 

According  to  the  size  of  the  example,  the  number  of  genital  glands 
and  of  tentacula  varied :  they  increase  vnth  age.  The  smallest  num- 
ber of  tentacula  seen  was  sixteen,  and  there  is  reason  to  believe  that 
they  are  never  fewer. 

To  ascertain  whether  this  beautiful  animal  be  the  Medusa  eeqiuh 
rea  of  Linneeus  and  the  naturalists  who  wrote  during  his  time,  it  is 
necessary  to  inquire  into  the  history  of  that  species.  The  name  just 
mentioned  occurs  first  in  the  '  Iter  Hispanicum '  of  Peter  Loefiing, 
published  in  1758.  In  his  journal  of  observations  on  the  18th  of 
April,  at  Cumana,  he  notices,  along  with  Medusa  (i.  e.  Aurelid) 
aurita.  Medusa  pelagica  {Pelagia  cyanellal),  and  Felella,  another 
Medusa,  which  he  styles  ^quorea^  and  describes  as  **  orbicularis, 
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planiuscula,  tentaeulia  plurimU  ex  nutrffine  ir^hxOy  hrtmchiu  mdHs** 
This  Botice,  which  occurs  at  page  105  of  the  Swedish  editioa  of  his 
'  Travels/  is  the  entire  original  foundation  for  numerous  references  ia 
after-authors.  Linn^us,  in  the  first  instance,  adopted  Loefling^s  name 
and  brief  record,  which,  when  read  with  our  present  knowledge  of 
Acalepkije,  barely  indicates  the  gams  to  which  the  animal  observed 
probably  belonged.  In  1 775,  the  descripti<»s  and  figures  of  animals 
observed  during  his  journey  to  the  East  by  the  Unnented  F<Nwkal  were 
published  under  the  superintendenee  (^  Carsten  Niebuhr*  Among 
them  was  a  representation  and  description  of  a  Medusa^  referred  4i0 
the  aquorea  of  Linn8eus>  both  excellent^  as  indeed  may  be  said  of  aH 
that  Forskal  did.  In  1776  a  Medusa  eequorea  was  noticed,  scarcely 
more  than  by  name,  in  the  ^  Zoologize  Danie»  Prodromus '  of  Otho 
Frederic  Miiller.  In  1780,  Otho  Fabricius,  in  his  excellent  'Fauna 
Groenlandica,'  gives  a  shorter  account  than  laual  with  him  of  a  Me* 
dusa,  which  he  refers  to  the  tefuorea  of  Linnaeus*  He  speaks  of  it 
as  a  very  simjde  animal,  smaller  and  softer  ihnnMethAsa  oMriia,  ooor 
vex  above,  concave  beneath,  with  very  mueh  inflected  margins  and 
white  marginal  cilia.  The  two  last-mentioned  characters  are.opposed 
to  the  notion  of  Medusa  tequorea,  as  represented  and  described  by 
Forskal,  and  the  first  of  them  to  iJie  sHght  idea  of  its  shape  that  we 
gather  from  Loefiiog.  In  1791  Adolph  Modeer  eommenoed  the  work 
of  hair-splitting  by  separating  the  animal  of  Forskal,  under  the  name 
of  Medusa  patina,  from  that  of  Loefling,  for  which  he  reserved  the 
name  Medusa  mquorea.  In  1 809  Peron  and  Lesneur  publii^ed  in  the 
*  Annales  du  Museum  d'Histoire  Naturelle,'  vol.  xiv.,  their  important 
classification  and  synopsis  of  all  known  Medusse.  In  that  paper,  ex- 
cellent though  it  be,  th^  increase  tlte  confusion,  by  giving  the  name 
of  JEquorea  atlantica  to  Loefiing's  animal,  JSq,  damea  to  MuUer^s^ 
JSq.  groenlandica  to  that  of  Fabricius,  j3Sq.  Forskalea  to  that  of  Foa> 
skaL,  and  ^q.  stauroglypka  to  a  new  species  of  their  own,  probablj 
identical  with  all  the  others.  In  1829  Eschscholtz,  in  his  'System 
der  Acalephen,'  attempted  to  rectify  this  confusion,  by  rejecting  all 
these  names  excepting  JEq,  Forskaiium,  that  alone  havkig  been  suffix 
ciently  described.  In  1843  Lesson  published  his  History  of  Acnde^ 
phse  in  the  'Nouvelles  Suites  k  BufiEon,'  and^-  to  make  oonfusioci  worse 
confounded,  rejected  all  rectifications  and  restoned  all  the  naixies  and 
imperfectly  noticed  individuals  to  full  spedfic  rank. 

After  attentively  considering  the  notices  more  or  less  perfect  that 
the  various  older  observers  ^ve  given^  of  what  l^ey  call  Medusa 
cequorea^  I  am  led  to  the  belief  that  in  most*  instances- one ^eoies^ 
not  several,  was  met  with,  and  that  the  creature,  wfaieh  I  now  de^ 
scribe  as  British  is  identical  with  the  Medma  naqmrem  of  Loefiingi 
Forskal  and  MuUer*  Since  Forskal  alone  described  and:  figured  it  in 
a  comprehensible  manner,  the  nsLmtMquorea  Forskalea,  .proposed  by 
Peron,  is  peculiarly  appropriate,  ike  more  so  since  that  loi  Medusa 
patina  of  Modeer  was  proposed  under  a  mistake.  .  Forskal  expressly 
states  that  his  species  is  common  to  the  North  Atlantic  and  the  Medi- 
terranean, and  that  it  inhalnts  the  Danish  seasi  where  it  is  called 
"  Vandmand,"  that  is,  Waterman. 
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It  remains  to  be  seen  whether  our  species  is  related  to  the  JEquo- 
rea  violacea  of  Milne^Edwards,  well  described  and  beautifully  figured 
in  the  16th  volume  of  the  2nd  series  of  the  '  Annales  des  Sciences 
Naturelles/  and  observed  by  that  eminent  naturalist  in  the  Mediter- 
ranean. From  an  examination  of  its  anatomy  he  first  showed  the 
serious  error  committed  by  Eschscholtz  in  considering  the  ^qtiorida 
fts  cryptocarpous.  I  am  inclined  to  agree  with  Milne-Edwards  in 
consiaering  his  species  distinct  from  that  of  Forskal.  The  genital 
^nds  are  not  prolonged  nearly  so  close  to  the  margin ;  the  Hps  of 
the  stomach  are  not  furbelowed ;  the  bases  of  the  tentacles  are  not 
bulbous,  and  originate  regularly  between  the  gastro-vascular  canals. 

There  were  no  eyes  observed  by  the  distinguished  zoologist  just 
quoted  in  the  species  he  examined.  In  ours  the  eyes  are  evident, 
and  a  determination  of  their  position  and  appearance  is  of  conse- 
quence, since  they  confirm  the  afiinity  of  jEquorea  with  the  Naked- 
eyed  MedussB,  whilst  at  the  same  time,  in  the  little  appendage  or 
rudimentary  lid  projecting  above  them,  they  indicate  an  approach  to 
the  Steganophthalmatou9  type,  such  as  is  consistent  with  the  general 
high  organization  and  aspect  of  the  JSqtwrea  when  compared  with 
other  Gymnopkthalmatous  forms. 

It  is  interesting  to  remark  that  the  jEquorea  eiliata  of  Eschscholtz 
is  a  North  Pacific  species,  beautifully  representing,  yet  quite  distinct 
from,  JSqvorea  Forskalea. 

December  9,  1851,— W.  Yarrell,  Esq.,  in  the  Chair. 

On  some  Bones  of  Didus.    By  A.  D.  Bartlett. 

The  history  of  the  Dodo  haidng  been  recently  the  subject  of  so 
much  inquiry,  and  the  exertions  made  by  Mr.  Strickland,  Dr.  Mel- 
ville and  others,  having  succeeded  in  bringing  together  so  many 
important  facts,  it  might  appear  that  there  was  tittle  more  to  be  said 
upon  the  subject ;  this,  however,  I  betieve  is  far  from  being  the  case. 
A  few  facts  established  upon  a  subject  which  was  before  obscured  in 
doubt  and  error  will,  I  trust,  always  act  as  a  charm,  and  induce  us  at 
every  opportunity  to  investigate  that  subject  still  further,  in  the  hope 
of  learning  the  truth.  On  the  present  occasion  I  am  desirous  of  cail<- 
ing  attention  to  a  few  bones  upon  the  table.  In  so  doing  I  beg  to 
say,  that  in  the  year  1830  a  collection  of  bones  arrived  in  Paris,  which 
attracted  the  attention  of  the  scientific  world.  These  bones  came 
from  the  island  of  Rodriguez,  but  on  account  of  their  being  incrusted 
with  rtalagmite,  little  has  been  done  with  them ;  they  were,  however, 
the  cause  of  search  being  made  for  more  in  the  same  locality,  and  two 
oollectiotis  were  inade  in  the  year  1831  by  the  late  Mr.  Tehair.  One 
of  these  colleetaons  was  forwarded  to  the  Andersonian  Museum  in 
Gla^ow,  the  other  to  the  collection  of  this  Society,  and  at  the  even- 
ing meeting,  Mareh  12,  1833,  the  bones  sent  by  Mr^  Telfair  were 
laid  upon  the  table. 

I  will  hwe  read  an  extract  from  the  Society's  Proceedings : — "  Dr. 
Grant  pointed  out  that  they  were  the  bones  of  the  hinder  extremity 
of  a  large  bird,  and  the  head  of  a  humerus.    With  reference  to  the 
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metatarsal  bone,  which  was  long  aud  strong.  Dr.  Grant  pointed  out 
that  it  possessed  the  articulating  surfaces  for  four  toes,  three  directed 
forwards  and  one  backwards,  as  in  the  foot  of  the  Dodo  preserved  in 
the  British  Museum,  to  which  it  was  also  proportioned  in  magnitude 
and  form." 

I  beg  now  to  read  a  paragraph  from  Mr.  Strickland's  book.  At 
page  52  we  find:  ''The  bones  sent  bj  Mr.  Telfair  in  1833  to  the 
Zoological  Society  have  met  with  some  unfortunate  fate.  Three  or 
four  years  ago,  Mr.  Eraser,  the  late  Curator  of  that  Society,  made,  at 
my  request,  a  diligent  search  for  these  specimens,  but  all  his  endea- 
vours to  find  them  were  fruitless :  he  found  the  identical  box  sent 
by  Mr.  Telfair,  but,  alas !  the  bones  of  the  Solitaire,  apterous  as  it 
was,  had  flown  away,  and  the  only  bones  that  remained  belonged  to 
tortoises.'^ 

In  the  month  of  July  last  an  opportunity  was  afforded  me  by  the 
Secretary  of  renewing  this  search,  and  I  nad  the  good  fortune  to 
find  what  I  believe  to  be  all  the  specimens  sent  to  the  Society  by 
Mr.  Telfair. 

Upon  my  informing  Mr.  Mitchell  of  my  success,  that  gentleman, 
knowing  the  trouble  and  interest  I  had  taken  to  recover  them, 
granted  me  permission  to  examine,  compare,  and  describe  them,  and 
to  bring  the  subject  before  the  Society. 

In  the  first  place,  we  are  led  to  beheve  (and  I  think  without  the 
slightest  doubt)  that  these  bones  came  originally  from  the  island  of 
Rodriguez.  There  cannot  be  any  doubt,  also,  that  Rodriguez  and 
the  neighbouring  islands  were  at  one  period  inhabited  by  several  sp&< 
cies  of  large  birds.  Whether  any  of  the  same  species  of  these  birds 
inhabited  different  islands,  or  whether  each  island  was  inhabited  by 
distinct  species,  is  a  question  to  which  I  beg  most  particularly  to  call 
your  attention :  the  most  recent  publication  by  Mr.  Strickland  and 
Dr.  Melville  would  lead  us  to  believe  that  the  true  Dodo  (Didus  trt^ 
epttui)  was  solely  confined  to  the  island  of  Mauritius,  and  another 
species,  known  as  the  Solitaire,  was  said  to  be  its  representative  on  the 
island  of  Rodriguez.  If  this  be  true,  I  should  have  the  pleasure  of 
introducing  to  your  notice  the  bones  of  at  least  two  new  species  of 
birds  from  that  island :  I  do  not  however  myself  feel  justified  in  so 
doing,  but  believe  some  of  the  bones  sent  here  by  Mr.  Telfair  belong 
to  the  true  Dodo  (Dtdus  ineptu»).  There  are  also  in  the  collection 
(I  think  without  doubt)  bones  of  two  other  species^  one  of  these 
of  much  larger  size  than  the  Dodo,  the  other  considerably  smaller* 
The  bones  in  question  having  all  the  usual  and  well-known  charae* 
teristics  of  those  of  adult  birds,  we  cannot  therefore  suppose  the  dif^* 
ferences  which  they  present  to  be  such  as  might  arise  from  age ;  and 
on  the  other  hand,  you  will  perceive  that  the  proportions  are  toe  dis- 
similar to  allow  of  our  regarding  them  as  having  belonged  to  different 
sexes  of  the  same  species.  There  often  exists  great  dlifTerence  of  sise 
in  the  bones  of  the  opposite  sex,  but  I  have  never  noticed  any  very 
evident  difference  of  proportion .  These  are  to  me  satisfactory  reasons 
for  considering  them  specifically  distinct.  But  to  return  to  the  ques- 
tion^— Was  the  Dodo  found  on  the  island  of  Rodriguez  ?  Sir  Thomas 
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Herbert  says  it  was ;  and  his  evidence  appears  to  me  of  much  im- 
portance, considering  the  number  ot  years  he  spent  travelling  about, 
visiting  these  islands,  and  collecting  rare  and  curious  things ;  having 
also  repeatedly  described  the  Dodo,  and  very  probably  brought  one 
to  England.  I  am  therefore  inclined  to  regard  the  assertions  made 
by  Sir  Thomas  Herbert  with  more  resp^t  than  they  have  elsewhere 
received.  It  may  appear  at  first  sight  impossible  that  the  same  spe- 
cies of  birds  which  were  destitute  of  the  power  o{  swimming  or  flying 
could  inhabit  islands  so  far  from  each  other ;  but,  were  these  islands 
always  in  the  state  in  which  we  find  them  ?  may  they  not  at  some 
distant  period  have  been  united  and  formed  part  of  the  same  land  ? 
In  endeavouring  in  this  manner  to  account  for  the  existence  of  the 
Dodo  upon  the  island  of  Rodriguez  as  well  as  at  Mauritius,  it  has 
been  remarked  that  this  argument  would  not  hold  good,  as  the  islands 
in  question  were  of  volcanic  origin :  if  this  be  the  case,  to  account  for 
its  existence  at  either  place  appears  to  me  equally  difficult.  I  am 
fully  aware  it  has  been  the  practice  of  late  to  consider  the  animals 
obtained  from  localities  remote  from  each  other  specifically  distinct ; 
they  may  be  so ;  but  imless  we  have  some  certain  means  of  distin- 
guishing them,  I  do  not  think  we  ought  to  regard  them  as  such. 

I  now  venture  to  introduce  to  your  notice  what  I  believe  to  be  the 
tibia  of  the  Dodo  (Didus  ineptus) :  its  agreement  with  the  foot  in 
the  British  Museum  struck  me  as  being  exceedingly  remarkable  and 
conclusive :  its  siae  and  proportions,  as  compared  with  the  metatarsal 
in  question,  are  exactly  what  I  should  have  expected  upon  the  sup- 
position  of  their  belongmg  to  the  same  species ;  they  fit  each  other 
so  perfectly,  that  one  might  think  they  belonged  to  the  same  indi- 
vidual. With  this  evidence  before  me,  I  cannot  for  one  moment 
hesitate  in  considering  the  Dodo  of  the  Mauritius  to  be  identical  with 
the  Dodo  of  Rodriguez;.  There  are  also  in  this  collection  two  other 
bones,  which,  from  their  size  and  form,  I  believe  to  belong  to  this 
species:  the  most  remarkable  is  the  head  of  the  humerus,  which  would 
indicate  by  its  magnitude  and  broad  attachments  that  it  belonged  to 
a  bird  of  large  bulk,  while  the  sudden  reduction  in  the  size  of  its  shaft  . 
clearly  indicates  a  bird  with  small  wings.  The  great  thickness  and 
consequent  weight  is  sufficient  to  cause  us  to  suppose  that  this  bird 
had  not  the  power  of  flight. 

The  next  bone  to  which  I  will  call  your  attention  is  a  ri^ht  meta- 
tarsal, which  appears  to  me  to  have  belonged  to  a  bird  known  to 
L^uat  as  the  Solitaire,  and  described  by  him  during  his  residence 
on  the  island  of  Rodriguez.  I  beg  to  read  Leguat's  description,  in 
order  to  point  out  to  you  its  near  agreement  in  point  of  size  and  form 
with  the  Turkey,  with  which  bird  Leguat  compared  the  bird  he  called 
the  Solitaire : — 

''Of  all  the  birds  in  the  island,  the  most  remarkable  is  that  which 
goes  by  the  name  of  the  Solitary,  because  it  is  very  seldom  seen  in 
oompany,  though  there  are  abundance  of  them.  The  feathers  of  the 
male  are  of  a  brown -grey  colour :  the  feet  and  beak  are  like  a  Tur- 
key's, but  a  little  more  crooked.  They  have  scarce  any  tail,  but 
their  hind  part  covered  with  feathers  is  roundish,  like  the  crupper  of 
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a  Horse ;  they  are  taller  than  Turkeys.  Their  neck  is  straight,  and 
a  little  longer  in  proportion  than  a  Turkey's  when  it  lifts  up  its  head. 
Its  eye  is  black  and  lively,  and  its  head  vnthout  comb  or  cop.  They 
never  fly,  their  wings  are  too  little  to  support  the  weight  of  their 
bodies ;  they  serve  only  to  beat  themselves,  and  flutter  when  they 
call  one  another.  They  will  whirl  about  for  twenty  or  thirty  times 
together  on  the  same  side,  during  the  space  of  four  or  Ave  minutes. 
The  motion  of  their  wings  makes  then  a  noise  very  like  that  of  a 
'rattle,  and  one  may  hear  it  two  hundred  paces  ofi^.  The  bone  of 
their  wing  grows  greater  towards  the  extremity,  and  forms  a  little 
round  mass  under  the  feathers,  as  big  as  a  musket-ball.  That  and 
its  beak  are  the  chief  defence  of  this  bird.  'Tis  very  hard  to  catch 
it  in  the  woods,  but  easie  in  open  places,  because  we  run  faster  thui 
they,  and  sometimes  we  approach  them  without  much  trouble.  From 
March  to  September  they  are  extremely  fat,  and  taste  admirably  well, 
especially  while  they  are  young ;  some  of  the  males  weigh  forty-five 
pounds. 

"  The  females  are  wonderfully  beautiful,  some  fair,  some  brown ;  I 
call  them  fair,  because  they  are  of  the  colour  of  fair  hair.  They  have 
a  sort  of  peak,  like  a  widow's,  upon  their  breasts  {lege  beaks),  which 
is  of  a  dun  colour.  No  one  feather  is  straggling  from  the  other  all 
over  their  bodies,  they  being  very  careful  to  adjust  themselves,  and 
make  them  all  even  with  their  beaks.  The  feathers  on  their  thighs 
are  round  like  shells  at  the  end,  and  being  there  very  thick  have  an 
agreeable  effect.  They  have  two  risings  on  their  eravos,  and  the 
feathers  are  whiter  there  than  the  rest,  which  livelily  represents  the 
fine  neck  of  a  beautiful  woman.  They  walk  with  so  much  stateli- 
ness  and  good  grace,  that  one  cannot  help  admiring  and  loving  them ; 
by  which  means  their  fine  mien  often  saves  their  lives." — Leguafs 
Voyage  to  the  East  htdiee^  1708,  p.  71. 

You  will  perceive  this  bird  was  said  to  be  larger  and  taller  than  a 
Turkey.  A  comparison  of  this  metatarsal  bone  with  the  metatarsal 
bone  of  the  Turkey  I  think  vnll  satisfactorily  show  the  accuracy  of 
Leguat's  description,  and  at  the  same  time  justify  our  conclusion 
that  this  metatarsal  bone  belonged  to  the  SoUtaire  of  Rodriguez,  to 
which  the  name  of  Didue  soUtariua  has  been  applied.  I  trust  I  shaU 
be  pardoned  for  avoiding  the  use  of  the  new  generic  term  adopted  by 
the  authors  of  'The  Dodo  and  its  kindred,'  for  in  a  group  ,ao^liitle 
knowo^  and  at  presait  so  limited  in  species,  it  seems  jto  me  so  much 
to  increase  the  trouble  and  difficulty  of  those  who  endeavour  to  study 
such  subjects,  that  I  cannot  help  expressing  my  belief  that  many  of 
the  new  names  so  often  introduced  serye  only  to  impede  and  embarrass 
us,  and  I  therefore  regard  them  as  much  worse  than  useless. 

I  have'  now  remainmg  the  bone  of  a  bird  which  when  alive  was 
much  larger,  heavier ,  and  more  powerful  than  the  Dodo,  For  further 
examples  of  this  bird's  bones,  I  must  refer  to  the  plates  in. the  work 
before  alluded  to,  by  Mr.  Strickland  and  Dr.  Melville  s  plate  xv.  fig.  2, 
the  metatarsal  bone  of  the  large  species  in  the  Andersonian  Museum, 
Glasgow ;  fig.  3,  a  metatarsal  bone  in  the  Parisian  collection.  A  ^ance 
at  these  'Specimens  will,  I  imagine,  convince  any  one  that  this  bird 
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was  of  gigantic  size,  and  probably  double  the  weight  of  the  Dodo,  I 
am  sure  it  cannot  be  supposed  (after  what  has  been  said)  that  Leguat 

'was  describing  this  great  bird  wnen  he  wrote  his  beautiful  description 
of  the  Solitaire.  Another  important  fact  will,  I  think,  set  this  question 
at  rest.     Leguat  states,  that  some  of  the  males  of  the  Solitaire  weigh 

forty-five  pounds.  Now  we  know  the  weight  of  the  largest  Turkeys 
to  be  considerably  less,  rarely  reaching  thirty  pounds,  whue  the  weignt 
of  the  Dodo  is  stated  to  have  been  at  le&st  fifty  pounds.  It  cannot, 
therefore,  be  supposed,  had  Leguat  seen  birds  nearly  double  the  size 
of  the  Dodo,  he  could  have  made  the  statements  or  comparison  he 
has  made  between  the  Solitaire  and  Turkey. 

I  have  before  expressed  my  great  dislike  to  an  unnecessary  increase 
of  names :  I  feel,  however,  the  necessity  of  finding  an  appropriate 
ni&me  for  this  large  bird,  and  therefore  propose  one  somewhat  familiar 
to  all  who  have  paid  any  attention  to  the  subject,  and  apply  the  name 
ofDidus  Nazarenus  to  this  the  largest  species  of  the  genus.  In  doing 
this,  I  may  remark  that  Mr.  Strickland,  in  his  work  before  alluded 
to,  has  considered  the  Didus  Nazarenus  to  be  a  phantom  species, 
which  he  says  has  haimted  our  systems  of  ornithology  from  the  days 
of  Gmelin  downwards. 

The  conclusions  which  I  have  arrived  at  from  the  examination  of 
the  bones  to  which  I  have  just  called  your  attention  are  these : — That 
there  existed  formerly  three  distinct  species  of  Apterous  birds  in  the 
island  of  Rodriguez ;  namely,  one  which  is  apparently  identical  with 
the  Dodo  {Didus  ineptus)  of  the  Mauritius ;  a  second,  which  was 
well  described  under  the  name  of  Solitaire ;  and  a  third,  which  was 
much  larger  than  either  of  the  above. 
12  College  Street,  Camden  Town. 

Description  of  two  new  species  of  Mammalia  of  the 
GENUS  Antechinxj«.    By  John  Gould,  F.R.S.  etc. 

One  of  these  species  is  remarkable  for  being  spotted  on  the  imder 
instead  of  on  the  upper  surface,  and  the  other  for  its  very  diminutive 
size :  both  rank  among  the  smallest  members  of  the  genus.  For  the 
former  I  propose  the  specific  appellation  of  maculatus  ;  it  may  be 
thus  described : — 

ANTECHimys  MACULATUS. 

'  Fur  short,  dense,  and  closely  applied  to  the  skin  ;  general  tint  of 
the  upper  surface  dark  blackish  brown,  minutely  grizzled  with  yellow- 
ish brown ;  lower  part  of  the  flanks  and  under  surface  of  the  body 
dark  brownish  slate-grey,  ornamented  with  oblong  spots  of  greyish 
white  arranged  in  irregular  rovrs  in  the  direction  of  the  body ;  down 

the  centre  of  the  throat  a  streak  of  white. 

inehes. 

Length  from  the  tip  of  the  nose  to  the  base  of  the  tail   3^ 

of  the  tail    2i 

"  "  from  the  tip  of  the  nose  to  the  base  of  the  ear     f 

of  the  ear    .' i 

of  the  tarsi  and  toes -^ 

Hab.  Brushes  of  the  river  Clarence,  on  the  east  coast  of  Australia. 
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The  other  species  I  propose  to  name 
Antechinus  minutissimus. 

Far  shorty  dense,  and  closely  applied  to  the  skin;  upper  surface  and 
flanks  hrown,  slightly  grizzled  with  hlack  ;  under  su^ace  pale  huff, 
approaching  to  white  on  the  throat ;  tail  brown  above,  lighter  be* 
neath ;  feet  buify  brown,  toes  covered  with  hairs  of  a  somewhat  lighter 
hue.  inches. 

Length  from  the  tip  of  the  nose  to  the  base  of  the  tail     2^ 

of  the  tail  2^ 

from  the  tip  of  the  nose  to  the  base  of  the  ear     -j^ 

of  the  ear   ^ 

of  the  tarsi  and  toes | 

Hab.  Brushes  of  the  east  coasts  of  Australia. 

Descriptions  of  a  new  species  of  Ptilotis  and  a  new 
SPECIES  of  Eopsaltria.     By  John  Gould,  F.R.S. 

Mr.  Gould  also  exhibited  two  new  species  of  birds  of  the  genera 
Ptilotis  and  E'OpsaltHa,  which  he  characterized  as  follows : — 

Ptilotis  fasciogularis. 

All  the  upper  surface,  wings  and  tail  olive-brown,  the  feathers  of 
the  head  and  back  with  darker  centres,  and  the  primaries  and  tail- 
feathers  narrowly  margined  externally  with  greenish  wax-yellow ; 
lores  and  a  streak  down  the  side  of  the  head  from  the  posterior 
angle  of  the  eye  blackish  brown;  ear- coverts  pale  yellow;  on  each 
side  of  the  neck  a  patch  of  yellowish  white ;  feathers  of  the  throat 
brownish  black,  each  bordered  with  pale  yellow,  presenting  a  fasciated 
appearance;  breast  blackish  brown;  under  surface  striated  with  brown 
and  huffy,  becoming  paler  towards  the  vent ;  irides  lead-colour ;  bill 
and  feet  black. 

Total  length,  7\  inches  ;  bill,  ^ ;  wing,  3| ;  tail,  3|^ ;  tarsi,  \^, 

Hab-  Mangrove  Island,  Moreton  Bay, 

Female, — Similar  in  colour,  but  of  smaller  size. 

EOpsaltria  Capito. 

Upper  surface  olive-green,  inclining  to  brown  on  the  head  ;  winga 
and  tail  slaty  brown,  faintly  margined  with  olive-green ;  ear-eoverta 
grey  ;  lores  and  a  line  descending  in  front  of  the  eye  and  the  throat 
greyish  white ;  under  surface  yellow ;  irides  hazel ;  bill  black ;  feet 
brownish  flesh- colour. 

Total  length,  5  inches ;  bill,  f  ;  wing,  Z\ ;  tail,  2J  ;  tarsi,  |^. 

Hab.  Brushes  of  the  River  Brisbane,  New  South  Wales. 

Remarks, — Shorter  and  less  elegantly  formed  than  E,  Australia^ 
with  a  stout  broad  bill  and  a  proportionately  large  and  heavy  head. 

Feb.  24,  1852.— W.  J.  Broderip,  Esq.,  F.R.S.,  V.P.,  in  the  Chair. 

On  THE  Habits  of  Strigops  habroptilus  or  Kakapo. 
By  David  Lyall,  M.D.,  R.N.,  Late  Surgeon  to  H.M.S. 
Acheron. 

Although  the  Kakapo  is  said  to  be  still  found  occasionally  on  some 
parts  of  the  high  mountains  in  the  interior  of  the  North  Island  of 
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New  Zealand,  tHe  only  place  where  we  met  with  it,  during  our  cir- 
cumnavigation and  exploration  of  the  coasts  of  the  islands  in  H. M.S. 
Acheron,  was  at  the  S.W,  end  of  the  Middle  Island.  There,  in 
the  deep  sounds  which  intersect  that  piu*t  of  the  island,  it  is  still 
found  in  considerable  numbers,  inhabiting  the  dry  spurs  of  hills  or 
flats  near  the  banks  of  rivers,  where  the  trees  are  high,  and  the 
forest  comparatively  free  from  fern  or  underwood. 

The  first  place  where  it  was  obtained  was  on  a  hill  nearly  4000 
feet  above  the  level  of  the  sea.  It  was  also  found  living  in  commu- 
nities on  flats  near  the  mouths  of  rivers  close  to  the  sea.  In  these 
places  its  tracks  were  to  be  seen  resembling  footpaths  made  by  man, 
and  leading  us  at  first  to  imagine  that  there  must  be  natives  in  the 
neighbourhood.  The  tracks  are  about  a  foot  wide,  regularly  pressed 
down  to  the  edges,  which  are  two  or  three  inches  deep  amongst  the 
moss,  and  cross  each  other  usually  at  right  angles. 

The  Kakapo  lives  in  holes  under  the  roots  of  trees,  and  is  also  oc- 
casionally found  under  shelving  rocks.  The  roots  of  many  New 
Zealand  trees  growing  partly  above  ground,  holes  are  common  under 
them  ;  but  where  the  Kakapo  is  found  many  of  the  holes  appeared 
to  have  been  enlarged,  although  no  earth  was  ever  found  thrown  out 
near  them.  There  were  frequently  two  openings  to  these  holes,  and 
occasionally,  though  rarely,  the  trees  over  them  were  hollow  for  some 
distance  up. 

The  only  occasion  on  which  the  Kakapo  was  seen  to  fly  was  when 
it  got  up  one  of  these  hollow  trees  and  was  driven  to  an  exit  higher 
up.  The  flight  was  very  short,  the  wings  being  scarcely  moved ;  and 
the  bird  alighted  on  a  tree  at  a  lower  level  than  the  place  from  whence 
it  had  come,  but  soon  got  higher  up  by  cUmbing,  using  its  tail  to 
assist  it. 

Except  when  driven  from  its  holes,  the  Kakapo  is  never  seen  du- 
ring the  day,  and  it  was  only  by  the  assistance  of  dogs  that  we  were 
enabled  to  find  it. 

Before  dogs  became  common,  and  when  the  bird  was  plentifrd  in 
inhabited  parts  of  the  islands,  the  natives  were  in  the  habit  of  catch- 
ing it  at  night,  using  torches  to  confuse  it.  It  offers  a  formidable 
resistance  to  a  dog,  and  sometimes  inflicts  severe  wounds  with  its 
powerful  claws  and  beak.  At  a  very  recent  period  it  was  common 
ad  over  the  west  coast  of  the  Middle  Island,  but  there  is  now  a  xace 
of  wild  dogs  said  to  have  overrun  all  the  northern  part  of  this  shore, 
and  to  have  almost  extirpated  the  Kakapoa  wherever  they  have 
reached.  Their  range  is  said  to  be  at  present  confined  by  a  river  or 
some  such  physical  obstruction,  and  it  is  to  be  feared  that  if  they 
once  succeed  in  gaining  the  stronghold  of  the  Kakapo  (the  S.  W.  end 
of  the  island)  the  bird  may  soon  become  extinct. 

During  the  latter  half  of  February  and  the  first  half  of  March, 
whilst  we  were  amongst  the  haunts  of  these  birds,  we  found  young 
ones  in  many  of  the  holes,  frequently  only  one,  never  more  than  two, 
in  the  same  hole.  In  one  case  where  there  were  two  young  ones  I 
found  also  an  addled  egg.  There  was  usually,  but  not  dways,  an  old 
bird  in  the  same  hole  with  the  young  ones. 
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They  build  no  nest,  but  simply  scrape  a  sligbt  boUow  amongst 
tbe  dry  dust  formed  of  decayed  wood.  The  young  were  of  dif- 
ferent ages,  some  being  nearly  fully  fledged,  and  others  covered  only 
with  down.     The  egg  is  white  and  about  the  size  of  a  pigeon*s. 

The  cry  of  the  Kakapo  is  a  hoarse  croak,  varied  occasionally  hr  a 
discordant  shriek  when  irritated  or  hungry.  The  Maories  say  that 
during  winter  they  assemble  together  in  large  numbers  in  caves,  and 
at  the  times  of  meeting,  and,  again  before  dispersing  to  their  summer 
haunts,  that  the  noise  they  make  is  perfectly  deafening. 

A  good  many  young  ones  were  brought  on  board  the  ship  alive. 
Most  of  them  died  a  few  days  afterwards,  probably  from  want  of 
sufficient  care ;  some  died  after  being  kept  a  month  or  two,  and  the 
legs  of  others  became  deformed  after  they  had  been  a  few  weeks  in 
captivity.     The  cause  of  the  deformity  was  supposed  to  be  the  want 
of  proper  food,  and  too  close  confinement.  They  were  fed  chiefly  on 
soaked  bread,  oatmeal  and  water,  and  boiled  potatoes.     When  let. 
loose  in  a  garden  they  would  eat  lettuces,  cabbages  and  grass,  an4  • 
would  taste  almost  every  green  leaf  that  they  came  across.     Onew '. 
which  I  brought  within  six  hundred  miles  of  England  (when  it  waa 
accidentally  killed),  whilst  at  Sydney,  ate  eagerlv  of  the  leaves  of  a. 
Banksia  and  several  species  of  EuealyptuBy  as  well  as  grass,  appearing 
to  prefer  them  all  to  its  usual  diet  of  bread  and  water.     It  was  also 
very  fond  of  nuts  and  almonds,  and  during  the  latter  part  of  the 
homeward  voyage  lived  almost  entirely  on  Brazilian  ground-nuts. 

On  several  occasions  the  bird  took  sullen  flts,  during  which  it 
would  eat  nothing  for  two  or  three  days  at  a  time,  screaming  and 
defending  itself  with  its  beak  when  any  one  attempted  to  touch  i^. 
It  was  at  all  times  of  an  uncertain  temper,  sometimes  biting  severely 
when  such  a  thing  was  least  expected.  It  appeared  to  be  always  in 
the  best  humour  when  first  taken  out  of  its  box  in  the  morning, 
hooking  on  eagerly  with  its  upper  mandible  to  the  finger  held  down 
to  lift  it  out.  As  soon  as  it  was  placed  on  the  deck  it  would  attack 
the  first  object  which  attracted  its  attention — sometimes  the  leg  of 
my  trowsers,  sometimes  a  slipper  or  a  boot.  Of  the  latter  it  was 
particularly  fond :  it  would  nestle  down  upon  it,  flapping  its  wings 
and  showing  every  symptom  of  pleasure.  It  would  theii  get  up,  rub 
against  it  with  its  sides^  and  roll  upon  it  on  its  back,  striking  out 
with  its  feet  whilst  in  this  position. 

One  of  these  birds,  sent  on  shore  by  Capt.  Stokes  to  the  care  of 
Major  Murray  of  the  65th  Regiment  at  Wellington,  was  allowed  to 
run  about  his  garden,  where  it  was  fond  of  the  society  of  the  chil- 
dren, following  them  like  a  dog  wherever  they  went. 

Nearly  all  the  adult  Kakapos  which  I  skinned  were  exceedingly 
fat,  having  a  thick  layer  of  oily  fat  or  blubber  on  the  breast  which  it 
was  very  diflicult  to  separate  from  the  skin.  Their  stomachs  con- 
tained a  pale  green,,  sometimes  almost  white,  homogeneous  mass, 
without  any  trace  of  fibre  in  it. 

There  can  be  little  doubt  but  that  their  food  consists  partly  of 
roots  (their  beaks  are  usually  more  or  less  covered  with  indurated 
mud),  and  partly  of  the  leaves  and  tender  shoots  of  various  plants. 
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At  one  Dlace  where  the  birds  were  numerous  we  observed  that  the 
young  shoots  of  a  leguminous  shrub  growing  by  the  banks  of  a  river 
were  all  nipped  oiF,  and  this  was  said  by  our  pilot,  who  had  fre- 
quented these  places  for  many  years  in  a  whaUng  vessel^  to  be  the 
work  of  the  Kakapo. 

Their  flesh  is  white,  and  is  generally  esteemed  good  eating. 

March  23,  1852.— Professor  Owen,  F.R.S.,  Vice-President, 

in  the  Chair. 

On  the  Species  of  the  Genus  Sericinus. 
By  G.  R.  Gray,  F.L.S.,  F.Z.S.  etc. 

In  the  Transactions  of  the  Entomological  Society  of  London  for 
1851  (p.  173),  Mr.  Westwood  established  a  Lepidopterous  genus 
under  the  name  of  Sericinus,  which  he  founded  on  bad  specimens  of 
an  insect  sent  from  Shanghai  by  Mr.  R.  Fortune,  and  then  supposed 
to  comprise  *'  both  sexes  "  of  the  insect  figured  by  Donovan  in  his 
*  Insects  of  China,*  pi.  27.  f.  1,  under  the  appellation  of  Papilio 
Telamon,  no  specimen  of  which,  as  Mr.  Westwood  justly  observed, 
was  then  known  to  exist  "in  any  continental  or  British  collections." 

Lately  Mr.  Fortune  has  returned  to  this  country,  bringing  with 
him  many  specimens  of  the  same  insect  in  a  more  perfect  state,  which 
enables  me  to  take  up  the  genus  and  endeavour  to  define  the  species 
and  give  characters  for  each.  I  should  state,  however,  that  I  think 
I  shaii  be  able  to  point  out  that  these  "  two  sexes "  are,  in  fact, 
distinct  species  of  the  genus. 

I  think  it  best,  first,  to  give  a  description  of  the  species  figured  by 
Donovan  under  the  name  of  Papilio  Telamon,  but  which  will  now 
stand  under  that  of 

Sericinus  Telamon,  Westw. 

The  fore  wings  yellowish  white,  with  the  anterior  and  most  of  the 
exterior  margins  rather  broadly  edged  with  black ;  an  abbreviated 
line  in  the  middle,  another  at  the  anterior  part  of  the  costal  area, 
and  then  a  curved  line  of  irregular  spots,  which  ends  towards  the 
posterior  angle,  and  with  two  small  spots  at  the  anterior  angle  near 
the  outer  margin,  also  one  spot  on  the  inner  margin,  black.  The 
hind  wings  yellowish  white,  with  the  anal  angle  black,  which  appa- 
rently extends  towards  the  anterior  margin  by  two  oblong  spots  of 
the  same  colour ;  the  anal  angle  is  ornamented  by  a  crimson  line 
that  reaches  to  the  third  nervure  from  the  inner  margin ;  there  are 
also  three  pale  blue  lunes.  The  under  surface  of  the  fore  wings  is 
very  similar  to  the  upper  side,  except  that  the  black  which  surrounds 
the  anterior  and  part  of  the  exterior  margins  is  not  apparent.  The 
under  surface  of  the  hind  wings  is  also  similar  to  the  upper  side, 
except  that  the  spot  of  the  anterior  margin  is  ornamented  by  a  crim- 
son centre. 

Donovan  informs  us  that  the  only  specimen  brought  to  Europe 
was  taken  near  Pekin,  by  a  gentleman  in  the  suite  of  Earl  Macart- 

2inn.  ^  Maff.  N.  Hist,  Ser.  2.   Vol.  xiv.  20 


S06  Zooloffical  Society. 

nej,  and  was  at  that  time,  when  Donoran  figured  it,  in  the  possession 
of  Mr.  Francillon. 

Having  thus  recorded  the  peouliariiies  of  the  species  which  must 
be  considered  the  type  of  this  genus,  I  shall  now  point  out  how  one 
series  of  specimens  brought  by  Mr.  Fortune  differ  from  it,  though 
in  general  they  are  very  similar  to  the  one  just  described.  Yet  the 
uniformity  of  all  the  specimens  of  the  series,  which  comes  nearest  to 
Donovan's  figure,  induces  me,  provisionally  at  least,  to  form  it  into 
a  separate  species,  under  the  name  of 

Sericinus  Montel.a'".  (Cat.  of  Lepid.  B.  M.  i.  78.  pi.  13. 
fig.  1,  2.) 

Like  the  preceding ;  but  the  fore  wings  have  a  large  subtriangular 
black  spot  very  near  the  base,  which  is  divided  into  three  spots  by 
the  nervures.  The  anterior  margin  is  slightly  edged,  and  the  ex- 
terior margin  is,  for  most  part,  broadly  margined  with  black.  The 
hind  wings  have  a  broad  band  obliquely  across  the  costal  area,  and 
the  crimson  band  at  the  anal  angle  appears  broader  in  this  species. 

The  species  is  always,  as  Mr.  Fortune  has  kindly  informed  me, 
found  in  the  valleys  among  the  hills. 

Sericinus  FoRTtJNEif .     (Cat.  Lep.  B.  M.  i.  pi.  13.  fig.  b.y 

The  fore  wings  are  yellowish  white,  with  many  irregular  black 
spots  which  vary  in  size,  some  of  them  so  placed  that  they  apparently 
form  five  bands  across  the  wing ;  the  external  margin  is  also  black. 
The  hind  wings  also  yellowish  white,  with  a  basal  band  and  three 
irregular  curved  bands  of  black  spots ;  the  second  band  from  the  base 
is  broadest  at  the  anterior  angle,  and  marked  with  a  small  crimson 
spot ;  while  that  portion  towards  the  anal  angle  is  mar^ned  exteriorly 
by  an  irregular  crimson  band,  which  extends  from  tne  angle  to  the 
fifth  nervure ;  the  third  or  marginal  band  is  ornamented  on  the  deep 
black  below  the  crimson  by  a  series  of  pale  blue  lunes.  The  under 
surfaces  of  all  the  wings  are  less  prominently  marked,  otherwise  they 
are  Eamilar  to  the  upper  side,  except  that  on  the  fore  wings  there  are 
two  crimson  spots,  one  on  the  band  near  the  costal  area  and  the  other 
on  the  posterior  margin. 

This  species  is  found,  according  to  Mr.  Fortune,  on  the  sides  of 
the  hills. 

Mr.  Wilson  Saunders  has  obliged  me  by  the  loan  of  a  specimen 
for  examination,  which  presents  several  differences  from  those  pre- 
viously noticed.  It  is  rather  smaller  and  the  caudal  appendages  are 
shorter  than  in  the  other  three  species  ;  the  latter  being  only  about 
half  an  inch  in  length.  These  with  other  characters  induce  me  to 
form  it  into  a  species  under  the  name  of 

*  Sericinus  Telamon)  Westw.  &  Hewits.  Gen.  Diurnal  Lep.  p.  530  suppl.  pi.  1. 

fig.  1. 

t  Sericinus /aseiatus,  Brem.  &  Grey,  Beitr.  Schm.  des  Nord.  China,  p.  5.  Since 
this  paper  was  read,  Mr.  Fortune  has  sent  a  series  of  specimens  which  show  that 
this  is  the  female  of  the  preceding. 
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Serioinus  Telmona"*".     (Cat.  Lep.  B.  M.  i.  pi.  13.  fig.  3.) 

The  fore  wings  ochraceous,  with  the  base  black,  and  the  other 
black  markings  placed  as  in  S,  Montela,  though  not  quite  so 
prominent,  but  the  short  band  which  crosses  the  wing  just  beyond 
the  costal  area  and  the  spot  on  the  posterior  margin  are  both  orna- 
mented with  a  small  crimson  spot.  The  hind  wings  have  the  inner 
margin  black,  and  are  without  the  basal  spot  in  the  costal  area ;  the 
crimson  band  at  the  anal  angle  extends,  as  in  S,  Fortunei,  to  the 
fifth  nervure,  and  like  it  also  the  spot  on  the  anterior  margin  is  orna- 
mented by  a  crimson  mark,  which  is  more  equally  placed  with  the 
commencement  of  the  crimson  band  that  advances  to  the  anal  angle, 
than  in  the  other  species  ;  the  black  space  at  the  anal  angte  is  less 
in  sijse,  but  is  farnidhed  with  blue  lunes.  The  under  surface  of  the 
fore  wings  is  marked  like  the  upper  side.  That  of  the  hind  wings  is 
also  similar  to  the  upper  side,  but  the  black  spots  on  the  anterior 
margin  are  both  ornamented  with  crimson  ;  the  lengthened  crimson 
band  is  marked  between  the  second  and  third  nervures  from  the  anal 
angle  with  a  white  lune,  and  there  is  also  a  less  quantity  of  black  at 
the  anal  angle. 

This  species  (male)  was  also  brought  to  this  country  with  the  others 
by  Mr.  Fortune,  through  whose  exertions  we  are  thus  enabled  to  de- 
scribe three  additional  species  of  a  division  which  had  been  hitherto 
only  known  by  the  one  figured  by  Donovan. 

Notes   on  the  Dissection  op  a  species  op  Galago.      By 
W.  H.  Flower,  Curator  to  the  Middlesex  Hospital 

MuSEtJM. 

Having  recently  had  an  opportunity  of  examining  the  body  of  a 
Galago  which  diea  in  the  Society's  Gardens,  and  which  I  believe  to 
be  an  undescribed  species,  I  proceed,  at  the  request  of  the  Secretary, 
to  lay  before  the  Society  some  notes  on  its  anatomy  made  during  the 
dissecticm. 

The  animal  was  a  male.  When  I  received  it  the  skin  was  removed, 

and  its  dimensions  were  as  follows : — 

in.      lin. 

Length  of  the  head  and  body    9^  0 

of  the  tail 13i  0 

of  the  head    2  7 

Breadth  of  the  head  (at  the  widest  part,  viz.  the 

malar  bones) 1  9 

Length  of  the  humerus 2  3 

of  the  fore-arm 2  7 

of  the  hand   1  0 

of  the  femur 3  0 

of  the  tibia    3  0 

of  the  foot 3  0 

Dentition: — inc.  j ;  can.  j^;  mol.  ^^=34. 

*  The  female  of  this  species  is  described  as  Serieinua  Greyi,  Brem.  &  Grey, 
Beitr.  Schm.  des  Nord.  China,  p.  6. 

20* 
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The  upper  incisors  very  small,  placed  vertically,  a  coosider^t^le  sp^? 
existing  between  the  two  middle  ones.  The  low^r  incisors  long^  very 
narrow,  projecting  horizontally,  and  closely  approximated. 

The  stomach  was  simple,  almost  globular  in  form ;  th^  oesophagu9 
entered  far  to  the  right,  the  cardiac  orifice  very  nearly  approacliiiig 
the  pyloric,  so  that  while  the  greater  curvature  measured  6  j  inche^ 
the  lesser  was  but  f  of  an  inch.  The  small  intestines  were  wide, 
46  inches  in  length.  The  caecum  was  nearly  5  inches  long,  wider 
near  its  commencement  than  any  part  of  the  intestine,  and  slightly 
sacculated,  but  tapering  and  becoming  smooth  towards  the  extremity. 
The  ileum  entered  the  colon  at  a  very  obtuse  angle,  and  there  was  scarcely 
any  diiference  in  the  calibre  of  these  two  parts  of  the  intestine.  The 
colon  was  without  sacculations  and  peculiar  in  form,  being  widest  ^t 
the  upper  end,  then  gradually  contracting  till  it  became  narrower 
than  any  part  of  the  intestine,  and  dilating  again  into  the  rectum  f 
and  this  appeared  not  to  be  the  result  of  muscular  contraction,  aa  it 
retained  this  form  after  macerating  in  water  several  days  and  then 
inflating.  The  length  of  this  part  of  the  intestine,  from  the  ileo-caecal 
valve  to  the  anus,  was  18  inches. 

The  liver  presented  three  very  distinct  lobes :  the  left  one  was  en- 
tire ;  the  middle  cleft  into  three  by  two  fissures  on  its  under  surface, 
in  one  of  which  (that  most  to  the  right)  the  gall-bladder  wa^  place;d ; 
the  right  lobe  was  entire,  but  on  its  under  surface  was  placed  the 
lobulus  Sp^elii. 

The  gall-bladder  was  pyriform  ;  the  duct,  3  lines  in  length,  join- 
ing  the  hepatic  duct,  formed  the  common  gall-duct,  which  was  half 
an  inch  long  and  entered  the  duodenum  one  inch  from  the  pylorus. 

The  spleen  was  long,  narrow  and  flattened,  half  an  inch  wide  at  the 
broadest  part,  and  2^  inches  in  length. 

The  kidneys,  simple,  large  and  oval,  were  1  inch  long  and  8  lines 
broad;  the  right  one  situated  nearly  the  wliole  length  of  the  kidney 
higher  than  the  left. 

The  penis  was  3  inches  in  length,  containing  a  bone  1 1  lines  long. 
The  skin  of  the  glans  covered  with  minute  spines  or  tubercles,  which; 
when  examined  microacopioally,  were  found  to  be  tooth-like  bodies, 
most  having  two  points,  some  one,  others  three  or  more,  all  directed 
backwards. 

The  testes  were  oval,  8  lines  long,  5  broad. 

The  vesiculae  seminales  consisted  of  two  large  simple  culs^densae, 
7  lines  in  length. 

On  opening  the  thorax  the  left  lung  was  found  to  have  two  lobes, 
the  right  four. 

The  heart  presented  nothing  unusual.  From  the  arch  of  the  a<Mrta 
two  large  vessels  arose,  the  first  giving  rise  to  the  innominate  and  Idi 
carotid ;  the  second  being  the  left  subclavian. 

On  examining  the  brachial  and  femoral  arteries,  no  division  into 
smaller  trunks,  forming  a  rete  mirabile,  as  is  observed  in  several 
animals  belonging  to  this  family,  was  discovered.  The  brachial  artery 
perforated  the  humerus  near  its  lower  extremity. 

The  tongue  was  long  and  narrow,  2^  inches  long  ^om  the  root  of 
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the  epiglottis  to  the  tip,  and  5  lines  broad.  Its  dorsal  surface  was 
covered  with  small  papillse,  and  at  the  posterior  part  were  three  large 
or  circumvallated  papillae,  arranged  as  the  points  of  the  letter  V.  ()a 
the  nnder  surface  is  a  curious  body,  7  lines  long  and  3  wide,  the  tip 
of  which  is  free,  flat  and  pectinated,  the  rest  free  at  the  sides  and  at- 
tached in  the  middle.  From  the  form,  position  and  size  of  this  singular 
organ,  one  cannot  help  conjecturing  that  the  pectinated  end  may  act 
as  a  brush  to  free  the  inferior  incisor  teeth  from  adherent  particles  of 
the  insect  food  on  which  the  animal  subsists. 

The  submaxillary  and  parotid  glands  were  very  large,  particularly 
the  former. 

The  masseter  and  temporal  muscles  were  largely  developed,  and 
.  the  whole  muscles  of  the  upper  extremity  very  powerful. 

The  cerebral  hemispheres  were  large,  and  extending  some  way 
back  over  the  cerebellum,  but  their  surface  was  remarkably  smooth 
and  almost  free  from  convolutions,  resembling  in  this  respect  the 
brain  of  Cheiroptera,  to  which  order  the  Lemurs  present  several 
points  of  affinity. 

LINNiEAN    SOCIETY. 

January  17th,  1854. — Robert  Brown,  Esq.,  V.P.,  in  the  Chair. 

Read  a  letter  from  David  Moore,  Esq.,  A.L.S.,  of  the  Botanic 
Garden,  Glasnevin,  near  Dublin,  addressed  to  James  Yates,  Esq., 
F«L.S.,  &c.  ''  On  the  introduction  of  Anacharis  Alsmastrum,  Bi^b. 
into  Ireland." 

**  It  is  rather  remarkable,"  Mr.  Moore  observes,  "  that  it  should 
have  been  noticed  in  England  and  in  Ireland  about  the  same  time.  I 
am  not  perfectly  certain  now,  but  I  think  it  was  in  the  esu-ly  part  of 
1842  I  first  saw  the  plant  growing  in  a  small  pond  in  the  garden  of 
Isaac  M.  D'Olier,  Esq.,  of  Booterstown,  near  Dublin.  That  gentle* 
man  has  been  long  known  for  his  zeal  in  horticultural  pursuits,  as 
well  as  for  his  fine  collection  of  exotic  plants,  which  he  has  been  in 
the  habit  of  getting  from  various  parts  of  England,  as  well  as  from 
the  continent,  along  with  some  of  which  he  considers  the  Anacharis 
was  introduced  to  his  collection,  though  he  has  no  knowledge  of  its 
being  so.  At  the  time  stated,  Mr.  D'Olier  acted  as  Chairman  of  the 
Committee  of  Botany  for  the  Royal  Dublin  Society,  which  caused 
me  to  have  frequent  official  intercourse  with  him,  and  for  which 
purpose  I  occasionally  went  to  Booterstown.  In  the  centre  of  his 
garden,  where  a  number  of  gold  and  silver  fish  were  kept  in  a  small 
poad,  we  first  noticed  the  Anacharis.  I  did  not  then  know  the 
plant,  further  than  that  it  was  not  a  British  species,  and  bronght 
some  of  it  to  cultivate  in  the  Botanic  Garden,  where  it  was  placed 
in  an  earthenware  crock  and  put  in  the  pond.  Little  more  was 
thought  about  it,  until  the  late  Mr.  Macauley  brought  it  from  the 
pond  in  Mr.  D'OHer's  garden  to  the  College  garden,  about  the  time 
inquiry  was  awakened  respecting  it  in  England.  My  foreman  then 
told  me  theire  was  plenty  of  it  growing  in  our  pond,  which  I  had  not 
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before  noticed,  but  I  had  no  doubt,  on  inquiry,  of  this  being  the 
increase  of  the  few  plants  I  first  brought  from  Booterstowm  In  the' 
way  then  I  have  stated,  the  Anacharis  made  its  appearance  in  thid 
neighbourhood,  where  I  believe  it  is  still  confined  :  I  have  not  seen 
or  heard  of  its  being  elsewhere  in  Ireland,  though  it  increase 
equally  fast  here  as  it  does  in  England.  There  are  now  some 
millions  of  plants  in  our  pond,  and  as  many  more  destroyed  since  it 
was  first  introduced/' 

Read  also,  some  observations  '*  On  the  correctness  of  the  position 
assigned  to  Oxycladus  in  the  Family  of  BignoniacecB"  By  John 
Miers,  Esq.,  F.R.S.,  F.L.S.  &c. 

Mr.  Miers  states,  that  after  a  careful  consideration  of  the  argu- 
ments advanced  at  the  last  Meeting  by  Dr.  Seemann,  he  sees  no 
reason  to  alter  his  conviction  as  to  the  proper  position  of  the  genus 
in  question.   Dr.  Seemann  contends  that  Oaaydadus  is  too  anomalous 
in  form  to  be  admitted  among  Bignoniacece  on  account  of  its  fruit, 
which  is  a  hard  monospermous  nut,  with  the  seed  suspended  from 
near  the  summit  of  the  cell,  and  of  its  embryo,  which  has  large 
fleshy  cotyledons,  while  there  are  no  wings  developed  on  the  testa ; 
and  maintains  that  on  these  grounds  it  rather  belongs  to  Myoporacece, 
with  which  liamily  it  agrees  better  in  habit,  having  broom-like  branches 
terminating  in  a  spine,  and  especially  with  the  genus  Bontia,  with 
which  it  agrees  in  its  hard  nut,  and  which  it  approaches  in  the 
country  of  its  origin.     Mr.  Miers  on  the  other  hand  believes  that  it 
is  easy  to  oppose  to  these  arguments  a  number  of  facts,  showing 
that  Oxycladus  presents  far  greater  discrepancies  in  relation  to  the 
Myoporacea  than  to  the  Bignoniaeea,     In  Myoporacea,  in  nearly 
all  cases,  the  leaves  are  alternate ;  the  fleowers  have  always  didyna- 
mous  stamens^  without  any  rudiment  of  a  fifth ;  the  ovarium  is  only 
bilocular  in  two  instances,  which  he  has  elsewhere  shown  (Ann.  Nat. 
Hist.  2nd  Ser.  xi.  439)  are  doubtful,  or  at  least  abnormal  genera 
of  the  order ;  in  nine  other  genera  the  ovarium  is  distinctly  four- 
celled,  with  a  single  ovule  suspended  from  the  apex  of  each  cell,  and 
this  ripens  into  a  four-celled  ligneous  indehiscent  nut,  with  a  seed 
in   each  cell.     The  only  remaining  case  is  Bontia,  which  differs 
from  all  others  of  this  family  in  having  originally  a  bilocular  ova- 
rium, but  where  by  the  subsequent  growth  and  inflexion  of  the 
placentae,  eight  pseudo- cells  are  produced,  each  with  a  single  sus- 
pended ovule.     This  ripens  into  a  hard  indehiscent  eight-celled  nut, 
each  cell  producing  a  single  seed,  with  a  thick  osseous  testa,  which 
is  often  confluent  with  the  sides  of  the  cell.    Mr.  Miers's  knowledge 
of  this  genus  is  derived  wholly  from  the  descriptions  of  authors,  and 
he  finds  no  observations  of  a  more  recent  date  than  those  of  Gaertner 
and  Jacquin;  our  evidence  of  its  real  structure  is  therefore  imperfect, 
but  enough  is  recorded  to  show  that  it  is  a  very  anomalous  form,  if 
it  really .  belong  to  the  Myoporacea.     It  is  a  large  tree,  30  feet 
high,  has  a  trunk  2  feet  in  diameter,  with  a  large  head  of  thick 
foliage ;  its  leaves  are  always  alternate,  somewhat  serrated,  marked 
with  transparent  dots,  and  have  an  acrimonious  taste.   Bqntia  occurs 
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in  the  West  Indies,  while  all  other  species  of  Myaporacea  are 
found  in  Australia,  in  Asia,  or  in  the  islands  of  the  Pacific  bordering 
on  that  continent. 

The  author  next  proceeded  to  indicate  those  points  of  structure  in 
Oxycla^us  which  establish  the  relative  value  of  its  affinity  to  the 
Myoporace{e,  or  the  Bignoniacea.  In  this  genus,  both  the  branches 
and  rudimentary  leaves  are  distinctly  opposite,  as  in  Bignoniace^B,  in 
which  family  we  find  two  other  genera,  where  the  branches  terminate 
in  spines,  viz.  Catophractes  and  Rhigozum :  the  flowers  are  bluish, 
a  colour  not  met  with  in  Myoporacets ;  they  present  a  sterile  fifth 
stamen,  a  circumstance  almost  constant  in  Bignoniacete,  and  never 
seen  in  Myoporacea;  the  anther-cells  are  distinct,  and  widely  divari- 
cated upon  a  large  fleshy  connective,  as  in  Bignoniace<B,  not  oscil- 
latory, lunulate,  and  opening  by  a  hippocrepiform  fissure,  and  there- 
fore almost  one-celled,  as  in  Myoporac€(e\  the  ovarium  is  seated  upon 
a  five-lobed  fleshy  disk,  which  never  occurs  in  the  latter  family,  though 
constant  in  Bignomacece ;  it  is  completely  bilocular,  with  about  six 
ovules  in  each  cell,  suspended  and  attached  by  a  ventral  thread  to  a 
distinct  flat  dissepiment,  and  arranged  in  three  superimposed  pairs 
upon  its  opposite  faces,  in  two  lines  parallel  with  the  axis,  a  structure 
which  offers  a  marked  character  in  the  Bignoniacea,  and  unknown 
in  the  Myoporacece ;  of  these  twelve  ovules,  all  become  abortive 
with  the  exception  of  one  ;  the  fruit  is  therefore  1-locular  and  mo- 
nospermous,  presenting  an  osseous  nut,  with  four  deep  furrows  in 
the  apex,  and  divisible  to  the  base  along  these  striae  into  four  valves^ 
two  of  these  sutures  being  more  easily  separable,  and  always  corre- 
sponding with  the  margin  of  the  persistent  dissepiment,  which  is 
pressed  against  one  side,  and  which  distinctly  exhibits  on  both  faces 
its  several  abortive  ovules,  the  ripened  seed  filling  the  whole  capacity 
of  the  nut.  In  Myoporacece,  whether  the  nut  be  4-celled,  or  by  abor- 
tion 2-locular,  the  intervening  space  is  always  solid,  and  perfectly 
indehiscent,  leaving  small  circular  cells,  surrounded  by  thick 
ligneous  walls,  without  showing  any  marks  of  division  ;  there  is  no 
analogy  whatever  between  this  structure  and  that  of  Oxycladus. 
ITie  absence  of  the  alary  expansion  of  the  testa,  so  common  in 
BignoniacecB,  is  urged  as  a  reason  for  excluding  this  genus  from  that 
family,  but  the  argument  is  not  valid,  where  as  in  Oxychdus  only 
one  of  the  ovules  becomes  impregnated,  and  where  it  is  thus  left  at 
full  liberty  to  acquire  the  size  and  shape  «f  the  whole  space  of  the 
cell.  The  want  of  wings  in  the  seeds  occurs  however  in  other 
Bignoniaceous  plants;  for  instance  in  Spathodea  of  Palisot  de 
Beauvois,  from  which  all  the  species  from  the  New  World  referred 
to  that  genus  have  been  rightly  separated  by  Chamisso  under  the 
name  of  Dolichandra,  Mr.  Miers  has  also  found  in  Brazil  another 
Bignoniaceous  genus,  Adenocalymna,  the  carpological  characters  of 
which  are  yet  undescribed,  which  has  a  cylindrical,  capsular,  2- celled 
fruit,  containing  several  large,  thick,  angular  seeds,  attached  by  a 
large  hilum  to  the  broad  dissepiment,  and  without  wings.  In 
Argylia  the  seeds  are  likewise  apterous.  The  last  consideration  as 
regards  Oxycladus  is  not  the  least  im|x>rtant ;  its  seeds  are  exalbu- 
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Biiaous,  aa  in  Bignomacets^  whereas  in  thoec  of  te  My^poracets  .iSx 
embryo  is  always  contained  within  albnm.en. 

After  the  comparison  of  these  several  circumstances,  the  author  ia 
unable  to  perceive  the  existence  of  any  marked  affinity  between 
Oscycladus  and  any  genus  of  the  MyoporacecB,  and  therefore  sees  no 
jeason  to  alter  the  conclusion  at  which  he  formerly  arrived,  that  this 
genus,  although  deviating  from  the  usual  form  of  its  fruit  and  seed, 
bears  in  every  essential  respect  all  the  characteristic  features  of  a 
member  of  the  family  of  the  Bignoniacea,  It  is  not  however  in  the 
singularity  of  the  large  fleshy  cotyledons,  or  the  wingless  state  of 
the  seed,  that  Oxyclodus  is  reraarkable,  for  Mr.  Miers  has  shown 
that  these  occur  in  other  genera  of  the  BignoniacetB ;  its  peculiarity 
consists  in  the  development  of  only  one  cdi  its  many  ovules,  and  in 
the  shape  of  its  cotyledons,  which  in  most  other  instances  are 
deeply  cordate,  or  almost  bipartite  at.  each  extremity,  with  the 
radicle  placed  between  the  lobes :  in  this  genus,  however,  they  are 
entire,  oval,  and  plano'^onvex  ;  in  Rhigozupi  they  are  likewise 
fleshy,  orbicular,  and  entire. 

The  limits  of  many  genera  of  Bignoniacete  appear,  Mr.  Miera 
adds,  ill*defined,  and  the  characters  derivable  from  the  seeds  much 
neglected.  Fenzl  and  DeCandoUe  have  done  much  in  extending 
our  knowledge  of  the  family,  but  the  subject  still  requires  farther 
investigation,  for  he  has  observed  many  singular  deviations  from 
recorded  structure  that  have  not  yet  .been  noticed.  Should  it  be 
found  desirable  to  class  Rhigozum  with  Oxyciutdua,  the  character 
suggested  for  this  tribe  in  his  former  paper  would  require  modifica* 
tion.  In  that  of  the  Crescentiece^  this  name  ought  to  be  suppressed, 
and  that  of  Taiusdeti  substituted,  with  the  same  character  there 
indicated  :  all  the  genera  of  this  section  of  DeCandolle's  Prodromua 
.  strictly  coincide  with  the  Biguontaceit  in  their  completely  2-locolar 
ovarium,  and  in  the  development  of  their  ovules  on  the  surface  of 
the  dissepiment,  and  they  agree  also  with  the  genus  Bignonia  in  the 
form  of  their  embryo  :  Crescextia  and  Kigeiia^  however^  present 
characters  wholly  at  variance  with  the  Order,  because  of  their 
parietal  placentation.  He  is  not,  however,  persuaded  of  the  pro- 
priety of  establishing  a  separate  order  for  these  two  genera,  which 
has  been  done  upon  high  authority,  when  they  might  so  well  form  a 
good  tribe  of  the  Cyrtandracex,  Crescmtia,  witli  its  large  amygdaloid 
embryo,  does  not  differ  ^ore  widely  from  the  CyrtandraeeoB^  than 
Aienocalymna  does  from  Bignonia :  in  habit  and  in  floral  structure 
,  tlie  two  last^mentioned  genera  are  scarcely  distinguishable. 

BOTANICAL  SOCIETY  OF  EDINBURGH. 

July  13,  1854. — Professor  Balfour,  President,  in  the  Chair. 

The  following  papers  were  read : — 

1.  "Notice  of  a  new  species  of  Caulerpa^^  by  B.  K.  Greville, 
LL.D-  &c.  This  paper  will  be  found  in  the  *  Annals '  for  September, 
and  in  the  Society's  Transactions. 

ProfesscHr  Edward  Forbes  remarked^  that  the  plant  resembled 
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tibe  marine  Caulerpite*  more  than  any  other  described  by  Brongniart, 
The  genus  was  interesting,  as  embracing  the  Prasium  of  Aristotle, 
which,  until  recently  translated  either  a  Leek  or  an  Onion,  was  now 
known  to  be  Caulerpa  prolifera,  a  Mediterranean  species. 

2.  "On  the  Analogy  between  the  Processes  of  Reproduction  in  the 
Rant  and  in  the  Hydroid  Zoophyte,"  by  Professor  Wyville  Thom- 
son. Dr.  Thomson  stated  that  the  term  **  Zoophyte"  had  been  ori- 
ginally applied  to  indicate  an  intermediate  position  which  these  beings 
were  supposed  to  hold  between  the  animal  and  vegetable  kingdoms ; 
that  subsequently  their  animal  nature  had  been  completely  made 
out ;  and  that  the  old  term  Zoophyte  had  then  only  been  retained  as 
an  innocent  remnant  of  the  superstition  of  those  dark  ages ;  that 
latterly,  however,  some  strange  analogies  had  been  made  out  between 
the  mode  of  growth  of  Zoophytes  and  of  the  higher  tribes  of  plants, 
which  seemed  to  indicate  that  they  had  some  right  to  their  old  desig- 
nation ;  that  when  there  was  a  strong  tendency,  as  in  Zoophytes  and 
in  Plants,  to  the  indefinite  multiplication  of  similar  parts,  there  was 
a  tendency  likewise  to  the  development  of  these  parts  according  to 
the  same  laws.  He  alluded  to  the  union  in  these  indefinitely  repeated 
parts  of  the  functions  of  respiration  and  assimilation  in  both  tribes ; 
to  the  tendency  to  spiral  arrangement  of  parts  of  the  polypidom ;  and 
to  the  formation  of  corpuscles  bearing  ova,  and  which  are  due  to  the 
modification  or  compression  of  ordinary  branches  with  their  buds. 
Dr.  Thomson  said  that  he  had  had  opportunities  of  observing  the 
process  of  reproduction  in  several  species  of  the  genus  Campanularia ; 
he  described  the  peculiar  reproductive  process  in  this  family,  which 
has  been  called  an  "  alternation  of  generations,"  and  alluded  to  the 
discovery  by  Schultze  of  male  individuals  of  the  various  species  form- 
ing capsules  containing  spermatozoids.  He  believed  that  he  had 
been  able  to  make  out  distinctly  three  varieties  in  the  development  of 
the  medusoids  in  three  species  of  Campanularia  {gelatinosa^  pent' 
eulata,  and  vohtbilia).  In  the  first,  the  capsule  of  the  female  indi- 
vidual first  appears  with  a  free  hollow  rod  in  the  centre,  like  the  free 
central  placenta  in  the  Primulaceee,  This  rod  is  covered  by  a  par- 
tially developed  membrane.  After  a  time,  a  round  mass  pullulates 
£gom  this  rod  beneath  this  membrane.  A  communication  at  first 
exists  between  the  canal  in  the  centre  of  the  rod,  and  this  globe; 
this  c(»nmunioation  is  at  length  closed  up,  and  the  projection  assumes 
the  form  of  a  true  ovarian  ovum  vrith  a  distinct  germinal  vesicle. 
The  germinal  vesicle  then  disappears,  and  is  gradually  replaced  by 
a  mass  oC  embryo  cells.  This  mass  shows  very  well  the  usual  process 
of  merismatic  division.  It  afterwards  becomes  developed  into  a  free 
ciliated  embryo,  which  fixes  closely  to  a  solid  body  and  is  quickly 
developed  into  a  polyp.  The  contents  of  the  male  capsules  are 
formed  almost  in  a  like  manner,  only  the  original  spherical  bodies 
become  filled  with  a  substance  resembling  fovilla,  which  escapes  into 
the  water,  without  any  secondary  embryonic  formation.  In  the 
second  species,  the  embryo  is  not  developed  in  the  capsule,  but  a 
mass  which  Dr.  Thomson  regarded  as  homologous  with  the  "  ovum" 
in  the  former  species,  is  extended  from  the  mouth  of  the  capsule,  in 
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the  form  of  a  haSf-developed  medusoid,  never  beieaming  detached, 
but  formiDg  the  embryo  in  that  position.  In  the  third  species,  the 
medusoid  "was  completely  developed,  and  escaped  freely  into  the 
"water.  Certain  points  of  resemblance,  and  their  single  mode  of 
origin,  left  no  doubt  in  his  mind  that  the  medusoids  in  the  case  of 
€,  volubilis  were  only  a  more  highly  developed  form  of  the  "  ova'* 
observed  in  C  gelatinoauj  the  extreme  forms  connected  by  the  unde- 
veloped medusoids  of  C  gemculata.  It  is  possible  that  these  three 
forms  of  reproduction  may  not  be  characteristic  of  the  three  species, 
but  may  be  common  to  them  all  under  certain  modifying  circum- 
stances. Dr.  Thomson  then  mentioned  the  distinction  so  broadly 
drawn  between  the  **ovum,"  the  product  of  the  true  generative 
process,  and  the  gemma  or  bud.  He  suggested  that  the  ovum  might 
be  perhaps  considered  more  properly  a  gemma  separated  from  the 
parent,  and  capable  of  attaining  a  greater  or  less  development,  and 
that  the  definition  now  generidly  applied  to  the  ovum  might  be 
attached  to  the  embryo  in  its  eaHy  stages. 

The  conclusions  to  which  the  author  seemed  incHned  to  arrive, 
were, — 1 .  That  the  medusoids  were,  in  their  least  developed  form, 
closely  allied  to  the  ovarian  ovum  in  the  higher  animab. 

2.  That  these  medusoids,  thus  resembling  the  ovarian  ovum,  might 
be  considered  as  being  produced  by  a  process  of  gemmation  from  the 
parent,  and  that  as  free  gemmae  they  had  the  power  of  attaining- a 
considerable  degree  of  development  in  some  species. 

3.  That  these  medusoids  closely  resembled  the  ovules  in  plants  in 
their  structure  and  in  their  mode  of  development,  and  that,  like  ovules, 
they  were  sometimes  entirely  absorbed  by  the  growing  embryo  while 
within  their  capsule,  and  were  sometimes  extruded  from  the  capsule 
when  the  embryo  was  extremely  small  (or  even  before  impregnation?). 
This  property  they  of  course  possess  in  common  with  the  ovarian 
ovum  in  nigher  tribes. 

Dr.  G.  Johnston  of  Berwick  stated,  that  he  differed  from  Dr. 
Thomson  in  regarding  the  development  and  reproduction  of  Zoophytes 
as  indicating  an  analogy  with  these  processes  in  plants. 

Professor  Edward  Forbes  said,  that  Dr.  Thomson's  paper  referred 
to  some  of  the  most  debateable  points  in  loology,  and  that  this  was 
not  the  place  to  discuss  them.  He  thought  that  Dr.  Thomson  had 
not  kept  in  view  the  difference  between  analogy  and  homology,  in 
drawing  a  comparison  between  the  zoophyte  and  the  plant. 

3.  **  Notes  of  a  Tour  in  Switzerland,*'  by  John  Sibbald,  Esq. 

4.  '*  Notice  of  the  Discovery  of  Hierockloe  borealis,  near  Thurso," 
by  Robert  Dick,  Esq.  Mr.  Dick  stated,  that  at  "  about  ten  minutes' 
walk,  from  the  town  of  Thurso,  there  is,  bv  the  river-side,  a  farm- 
house known  by  the  name  of  the  Bleachfieid,  opposite  to  which,  on 
the  eastern  bank  of  the  river,  there  is  a  precipitous  section  of  boulder 
clay ;  opposite  to  the  clay  cliff,  and  fringing  the  edge  of  the  stream, 
any  botanist  can,  in  the  last  week  of  the  month  of  May,  or  in  the 
first  and  second  weeks  of  June,  gather  50  or  100  specimens  of  Hiero- 
ckloe horealis.  Passing  upwards  along  the  river  bank,  and  at  no 
great  distance,  there  is  another  clay  cliff,  where  a  few  hundreds  of 
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Hieroehhd  may  likewise  be  got.  It  also  fringes  the  edge  of  the 
river.  But  the  plant  must  be  looked  for  at  the  time  inidicated ;  for 
by  the  third  week  of  June,  the  beauty  of  Hieroehlo'd  has  passed  away, 
and  by  the  first  week  of  July  the  herbage  has  become  so  rank,  that 
the  Holy  Grass,  now  ripe,  and  turned  of  a  silky  brown,  is  completely 
hidden  from  view.  Farther  up,  between  Geize  and  a  section  c^ 
boulder  clay  a  little  below  Todholes,  the  plcmt  may  hkewise  be  picked 
in  hundreds.  Hierochlo'i  has  never  bailed  to  appear  in  these  localitiea 
for  twenty  years." 

5 .  ''On  the ooeurrence of  'Cinchonaoeous  Glands'  in  Galietcete,  and 
on  the  relations  of  that  Order  to  CinokanaeetBy"  by  Mr.  G.  Lawson. 
This  paper  will  be  found  in  the  '  x\nnals '  for  September,  and  in  the 
Society's  Transactions. 

6.  "Notes  of  a  Trip  to  Inchkeith  and  Inchcolm,"  by  Professor 
Balfour.  The  Professor  found  upon  Inchkeith  132  flowering  plants 
and  6  ferns ;  on  Inchcolm  he  saw  160  of  the  former  class  of  plants 
and  4  of  the  latter. 

The  following  were  the  principal  plants  found  on  Inchkeith : — 
Sinapis  nigra,  Cochlearia  danicoy  Geranium  pratense,  Conivm  macu- 
latum,  HaloscioB  scetieum,  Sambucus  (nigra  var,)  laeiniata,  SUybum 
marianumf  Cardmta  acantk&ides,  Senedo  viscosue,  Hyoseyamus  niger, 
Linaria  Ctfmbalaria,  Marrubium  tulgarcj  Habenaria  viridis,  Cares: 
diatans  and  mUpina^  and  Sderochloa  maritima. 

On  Inchcolm  : — Cochlearia  danica,  Papaeer  samni/erumy  Cheiran- 
thus  Cheiriy  Dipaacus  ayheatris,  Haloscias  scoticum,  Hyoacyamua 
niger,  and  Parietaria  erect  a, 

7.  "Observations  on  the  Morphology  of  Pines,"  by  Professor 
M'Cosh. 
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On  the  Coenurus  cerebralis  of  the  Sheep,  By  Dr.  Kuchenmeister*. 

On  the  6th  January  1854,  at  8  o'clock  in  the  evening,  and  on  the 
7th  Januarv,  at  11  o'clock  in  the  forenoon,  I  gave  some  mature  pro- 
glottides of  the  Tcenia  ccenurus  of  the  dog  to  six  lambs  of  from  six 
to  nine  months  old,  taken  from  three  different  flocks,  which  were  not 
subject  to  vertigo.  On  the  20th  January,  the  animals  exhibited  the 
first  symptoms  of  vertigo.  They  were  then  successively  killed,  and 
presented  the  following  pheenomena  on  examination. 

On  the  seventeenth  day  after  introduction,  from  twenty  to  thirty 
ve^cles  {Canuri)  inhabited  the  surface  of  the  brain ;  the  substance 
of  the  orain  was  hollowed  into  galleries,  as  though  a  Sarcoptea  had 
been  forming  its  passage ;  the  vesicles  were  stiU  firee  and  without 
envelopes,  and  of  the  size  of  a  grain  of  millet. 

*  The  experiments  here  detailed  were  made  previously  to  those  of 
Prof.  Van  Beneden,  of  which  we  gave  a  notice  in  our  last  Number.  The 
proglottides  employed  by  the  learned  Professor  of  Louvain,  were  derived 
from  Tssnias  produced  from  the  Canuri  obtained  in  these  experiments  of 
Dr.  Kiichenmeister. 
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On  the  twenty-fifth  day  the  vesicles  were  krger.  On  the  »Hrent5f^ 
ttxth  day  they  were  of  the  ske  of  a  lentil ;  the  envelope  hegan  to  be 
formed  and  the  first  traces  of  heads  appeared. 

On  the  thirtieth  day,  the  heads,  nnder  the  form  of  tubercles,  were 
visible  to  the  naked  eye*  On  the  thirty-eighth  day  the  eminences 
appeared  more  distinctly  on  the  surfiice,  and  the  hfeads  exhibited  signs 
of  their  suckers  and  hooks.  Towards  the  forty-fifth  day  the  €osmtfi 
were  of  the  size  of  a  bean,  and  the  cavities  in  which  the  heads  ar^ 
lodged  were  formed. 

Besides  the  brain,  the  heart,  the  oesophagus,  and  the  diaphragm 
of  some  of  the  lambs  also  contained  encysted  vesicles  %  but  these  ai*e 
Hot  the  Cy9t%eerem  teimkoUisy  as  I  was  at  first  inclined  to  think  ^h 
M .  Leuckart, — they  are  strayed  and  aborted  worms.  -' 

The  following  is  the  result  to  which  my  researches  hafve  led : — The 
aduk  Ccenuri  live  and  become  developed  in  the  intestine  of  the-de^, 
forming  the  TtBma  ccemiruB^  which  has  hitherto  been  confounds 
with  the  Taenia  serrata.  '  '^ 

.  The  malady  known  as  the  tumsieky  Haff^ers  or  verity  is  'pf^jNii 
gated  in  the  following  manner  t — The  shepherds  cut  off  the  headd 
of  the  sheep  affected  with  this  disease  and  throw  them  to  the  dbg*; 
which  swallow  the  Ccenuri  along  with  the  brain,  and  these  C^sniri 
give  rise  to  Tsenias  in  their  intestines^.  As  the  Ctmuri  sometimes  beal* 
as  many  as  300  heads,  and  each  head  (seoleai)  can  produce  a  TV^d} 
it  will  be  easily  imagined  that  these  worms  mnst  multiply  with  g^eat 
rapidity. 

The  dogs  following  the  sheep  in  the  meadows,  pass  the  pi>oglottides 
filled  with  eggs  along  with  their  excrements ;  and  these  eggs  are  thus 
scattered  over  the  herbage  upon  which  the  sheep  fieed. 

Moist  meadows  are  most  favourable  to  the  development  of  the 
malady,  as  the  proglottides  and  eggs  dry  there  more  slowly .' — BtUi, 
de  VAcad.  Roy  ale  de  Belgique,  1864,  p.  306. 

On  the  Occurrence  of  Zinc  in  the  Vegetable  Organism, 

By  A.  Braun. 

It  is  well  known  that  the  calamine  hills  of  Rhenish  Prussia  and 
the  neighbouring  parts  of  Belgium  possess  a  peculiar  fiora ;  Tisitora 
to  these  regions  are  particularly  surprised  by  a  species  of  violet 
allied  to  Viola  tricolor,  which  unfolds  its  beautiful  yellow  fiowecs  in 
uninterrupted  profusion  from  spring  until  the  end  of  autiJUEun,  and  is 
known  in  the  neighbourhood  of  Aix  as  the  Calamine  violet,  or  in 
the  dialect  of  the  district  "  Kelmesveikhen."  This  plant  has  been 
described  by  Lejeune  in  his  "Revue  de  la  Flore  de  Spaa-'  as  a 
distinct  species  under  the  name  of  Viola  calaminariat  but  he  fast 
since  characterized  it  (Comp,  Flora  Belgica)  as  Viola  lutea^  Smith*- 
Koch  and  other  authors  have  also  rightly  considered  it  as  a  vanety^ 
of  V.  lutea.  Smith  (grandiflora^  Huds.),  a  species  principally  dktin- 
guished  from  V,  tricolor  by  its  filiform  subterraneous  nmners,  byi 
means  of  which.it  survives  the  winter*  .In  its  habits.lt  isremarkabiy 
distinct  from  the  ordinary  Viola  lutea  of  the  Alps,  as  well  as  from 
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i^fi  foma  ^  ttis  pUut  ocouning  oq  the  higher  Vosgee  on  gnoiitic 
^d.«yeaitic  soib  (described  by  Spach  a«  Viola  ehgans);  it«  atem 
being  more  procumbent  aod  repqia;«dly  brai>ched  at  the  ba«e»  and 
tlt^p.&tiw^a  beii^  generally  smaller.  I  will  not,  however,  express 
any,  further  ^inipn  as  to  whe^er  this  violet  may  or  may  not  be  a 
distinct  9pe€ies»  for.  the  viol«tft  of  the  same  grouf>  as  V.  tricolor  pre** 
^^t  89  X0any  difficulties  to  systematic  botanists  in  consequence  of 
ti^ic  e3^ti!aordinia^y  vaAiabilityt  that  it  is  difficult  to  find  the  middle 
course  between  the  union  of  them  all  under  on«  name,  and  the 
est^bUsthmei;!.!  ol  a  multitude  of  specses.  Many  other  plants  grow 
in  company  with  the  Vioia  calamiuariot  which,  although  in  this 
district  peculiar  to  the  calamine.  hill8>  nevertheless  grow  in  other 
localities  in  soil  free  frooo  calamine* 

The  colom:  of  the  ^wers  of  the  Viola  ItUea  of  the  Alpa  and 
Vosges  varies  from  the  darkest  violet  to  the  purest  yellow,  whilst 
the  flowers  of  V,  calaminaria,  at  least  in  the  neighbourhood  of  Aix, 
are  almost  always  yellow.  On  the  borders  of  the  calamine  district 
specimens  are  met  with  here  and  there  with  pale  violet,  or  bluish,  or 
mixed  blue  and  yellow  flowers,  which  have  been  regarded  by  Kalten-> 
bach  as  hybrids  between  this  plant  and  the  F.  tricolor,  which  cer- 
tainly occur  on  cultivated  land  in  the  neighbourhood.  But  I  have 
also  seen  a  specimen  of  the  true  F.  calaminaria  from  the  calamine 
region  of  Westphalia  which  is  of  a  dark  violet  colour.  The  plant 
when  cidtivated  in  gardens  is  said  to  change  and  become  like  the 
common  V,  tricolor, 

,  The  connexion  between  the  occurrence  of  the  F.  calaminaria  and 
the  presence  of  calamine  in  the  soil,  which  is  so  constant  that  even 
mining  experiments  have  been  undertaken  with  good  results  from 
the  indications  furnished  by  this  plant,  induced  me,  when  in  Aix,  to 
ui^  M.  Victor  Monheim  of  that  place,  to  examine  the  plant 
especially  with  reference  to  its  containing  zinc.  He  afterwards 
sent  me  the  following  account  of  a  chemical  investigation  of  the 
plant,  performed  in  his  laboratory  and  under  his  eye,  by  M.  F.  Bel- 
lingrodt,  which  I  give  in  the  latter  gentleman's  own  words : — 

"The  plants,  some  of  which  were  still  in  flower,  were  collected 
in  thift  ^mooth  of  October  on  the  Altenberg  and  in  the  immediate 
Beighbourhoud  of  its  large  zinc  works.  To  get  rid  of  adhering 
tfattb  completely,  the  fresh,  uncut  herbage  with  the  roots  was 
wadied  with  water,  until,  when  macerated  for  sixteen  or  eighteen 
koifcvs:  with  water  containing  muriatic  acid,  it  gave  no  inorganie 
matter  to  the  dilute  acid.  The  whole  was  then  finely  chopped  and 
digested  on  the  vapour- bath  for  twelve  hours  with  water  and  mu> 
natic  aeid ;  the  vegetable  matter  was  separated  from  the  extract, 
uid  this  treated  with  chlorate  of  potash.  The  addition  of  an  excess 
of  ammonia  to  the  decolorized  extract,  now  produced  a  precipitation 
of  alumina,  organic  subetaaces,  and  partially  of  the  iron. 

^*  The  precipitate  produced  in  the  filtrate  by  sulphuret  of  ammo- 
nium ivas  dissolved  in  muriatic  acid,  oxidized  by  nitric  acid,  and 
the  iron  then  completely  separated  by  ammonia.    A  portion  of  the 
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filtered  fluid  was  boiled  with  soloticm  of  potuh,  when  traces  of  man-* 
ganese  were  precipitated.  Solution  of  sulphuretted  hydrogen  then 
rendered  the  presence  of  zinc  in  the  filtrate  quite  evident. 

**  Another  portion  of  the  fiuid  filtered  from  the  iron  precipitate 
was  precipitated  at  once  by  sulphuret  of  ammonium,  the  dried  piB^ 
cipitate  calcined  in  a  platinum  crucible,  moistened  with  nitric  acid» 
again  calcined,  and  then  treated  with  dilute  acetic  acid ;  the  zino 
was  precipitated  from  the  solution  in  acetic  acid  by  salotion  of 
sulphuretted  hydrogen. 

"  From  another  portion  of  the  heib,  freed  from  external  impurities, 
the  juice  was  expressed,  and  the  presence  of  zinc  in  this  was  also 
distinctly  proved  by  the  above  process." 

This  metal  must  therefore  be  added  to  the  eighteen  elements 
hitherto  known  to  occur  in  the  vegetable  organism. — ^Poggendorif's 
Annalen,  vol.  xcii.  p.  175. 

Notes  on  the  Bovine  Animals  of  the  Malay  Peninsula, 
By  George  Windsor  Earl. 

1 .  The  Sapi,  or  Wild  Ox  of  the  Malay  Peninsula,  was  scarcely 
known  to  exist  until  1850,  when  Dr.  O^dey,  and  a  hunting-^party 
from  Singapore,  killed  a  young  cow  on  the  banks  of  the  Muah  River. 
He  described  it  as  6  feet  2  inches  high  at  the  shoulder,  from  hoof 
to  dorsal  verlebree ;  back  curved,  highest  about  the  centre.  Horns 
small,  curved  inwards,  white,  tipped  with  black.  Forejiead  flat,  with 
tuft  of  long  hair,  large  in  the  buUs.  Hair  smooth  and  silky.  Colour 
brown,  with  white  about  the  feet.  Mane  2  inches  long,  running  along 
the  entire  back.  No  dewlap.  The  bulls  are  from  7  to  71  feet  high. 
The  flesh  is  described  as  delicious.  Calves  could  be  obtained  with  a 
little  trouble,  but  I  suspect  it  would  be  difficult  to  get  a  full-grown 
animal ;  but  he  would  be  worth  something  if  eaught. 

2.  The  Saladang,  another  species  of  wild  cattle,  is  even  less  known 
than  the  Sapi,  as  no  specimen  has  yet  been  shot  by  Europeans.  It 
seems  to  me  to  be  a  sort  of  Bison,  or  Bos  Gaurus.  The  males  are 
10  feet  high  at  the  shoulder,  and  they  are  altogether  fiercer  and 
more  formidable  than  the  Sapi,  but  not  so  graceful.  In  my  opinion 
it  would  be  worth  while  for  the  Zoological  Society  to  send  a  man  out 
expressly  for  the  purpose  of  bringing  home  specimens  of  these  two 
beasts.  The  Muah  River,  where  both  varieties  abound,  would  be  the 
best  spot  to  seek  them ;  and  Inchi  Basow,  a  Malay  chief  who  takes 
great  delight  in  hunting,  would  soon  procure  tive  Specimens  of  each 
at  a  small  expense. 

3.  The  Water  Buffalo  does  not  seem  to  be  known  in  England, 
although  it  is  common  all  over  the  Archipelago.  The  larger  speci- 
mens stand  7  feet  at  the  shoulder,  sometimes  more.  Barrel  very 
large.  Legs  short  and  strong.  Skin  blaek  and  wrinkled,  and  almost 
hairless,  like  that  of  the  Elephant.  It  is  amphibious,  and  has  been 
known  to  swim  across  straits  as  wide  as  the  Channel  at  Dover ;  in 
fact,  the  way. the  head  is  set  on  the  body,  with  the  nose  up,  and  the 
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boms  Ijkig  along  the  back,  shows  that  it  is  more  adapted  for  the 
water  than  the  land,  although  it  is  an  excellent  draught  animal,  and 
at  Singapore  suppHes  the  place  of  the  Elephant. 

4.  The  Domestic  Ox  of  Bali  and  Lombok,  a  large,  sleek,  thin- 
skinned  species,  as  graceful  as  the  Antelope.  This  would  be  very 
much  admired  in  the  Gardens.  Specimens  can  be  obtained  at  Sin- 
gapore, but  it  would  be  better  to  get  them  from  Lombok,  whence 
ships  now  come  direct  to  England  with  cargoes  of  rice.  Mr.  Lange 
of  Bali  Badone  (merchant)  would,  I  have  no  doubt,  forward  speci- 
mens at  a  trifimg  cost. — Proc.  ZooL  Soe.  Feb.  8,  1853. 


METBOKOLOeiCAL  OBSERVATIONS  FOR  AUQ.  1854. 

Chistoick. — August  1.  Cloudy :  clear.  2.  Clear  :  very  fine :  heavy  rain  at  night. 
3.  Overcast :  rain.  4.  Overcast :  heavy  rain.  5.  Rain :  overcast.  6,  7.  Overcast : 
clear.  8.  Very  fine.  9.  Fine :  overcast :  very  clear  at  night.  10,  11,  Very  fine. 
12.  Densely  clouded  :  very  clear  at  night.  13.  Very  fine.  14.  Cloudy :  very  fine : 
clear.  15.  Very  clear :  cloudy  :  clear.  16.  Fine :  overcast.  17.  Fine :  rain :  very 
clear.  18.  Fine:  cloudy.  19.  Very  clear.  20.  Cloudy  and  fine.  21.  Overcast. 
22.  Cloady  and  fine :  clear.  23.  Overcast :  rather  boisterous,  vntfa  rain.  24.  Fine : 
cloudy  and  boisterous :  fine.  25.  Fine.  26.  Exceedingly  fine.  27.  Very  fine : 
overcast*  28.  Very  fine.  29.  Very  hot.  30.  Cloudless  and  very  hot,  with  dry 
air,    31.  Very  fine. 

Mean  temperature  of  the  month 60*'*70 

Mean  temperature  of  Aug.  1853  59*69 

Mean  temperature  of  Aug.  for  the  last  twenty-eight  years...  62  *03 
Average  amount  of  rain  in  Aug 2*47  inches. 

Boston, — ^Aug.  1,  2.  Cloudy :  rain  a.m.  and  p.m.  3.  Cloudy.  4.  Cloudy : 
rain  A.M.  and  P.M.  6 — 9.  Cloudy.  10, 11.  Fine.  12, 13.  Cloudy.  14.  Cloudy: 
rain  P.M.  15.  Fine:  rain  p.m.  16.  Fine.  17.  Cloudy:  rain  p.m.  18.  Cloudy. 
19.  Fine.  20.  Fine:  rain.  21.  Cloudy:  rain  a.m.  22.  Fine:  rain,  with 
thunder  and  lightning  f.m.  23.  Cloudy*  24«  Fine  :  rain  p.m.  25.  Fine.  26, 
27.  Cloudy.    28—30.  Fine.    31.  Cloudy. 

Sandwick  Manse,  Orkney. — Aug.  1*  Fog  a.m.  :  drizzle  p.m.  2.  Bright  a.m.  : 
clear  p.m.  3, 4.  Cloudy  a.m.  and  p.m.  5.  Damp  a.m.  :  drizzle  p.m.  6.  Cloudy 
A..M. :  drizzle  p.m.  7.  Cloudy  a.m.  :  damp  p.m.  ^  9.  Cloudy  a.m.  :  drops  p.m. 
10.  Cloudy  A,M. :  clear,  fine  p.m.  11.  Bright  a.m.  :  bright,  fine  p.m.  12.  Cloudy 
A.M. :  showers  p.m.  13.  Showers  a.m.  :  clear,  fine  p.m.  14.  Cloudy  a.m.  :  rain, 
thunder  P.M.  15.  Bright  a.m.:  cloudy  p.m.  16.  Bright  a.m.  :  clear  p.m.  17. 
Bright,  fine  a.m.  :  clear,  fine  p.m.  18.  Clear,  fine  a.m.  :  cloudy  p.m.  19.  Cloudy 
A.M. :  showers,  aurora  p.m.  20.  Bright  a.m.  :  cloudy,  fine  p.m.  21.  Drops  a.m.  : 
showers  p.m.  22.  Showent  a.m.  :  doudy  p.m.  23.  Rain,  cloudy  a.m.  :  showers 
P.M.  24.  Showers  a.m.  and  p.m.  25.  Cloudy  a.m.  and  p.m.  26.  Drizzle  a.m.  : 
cloudy  p.m.  27.  Damp  a.m.  :  cloudy  p.m.  28.  Cloudy  a.m.  and  p.m.  29.  Cloudy 
A.M. :  rain  p.m.    30.  Showers  a.m.  and  p.m.    31.  Showers  a.m.  :  cloudy  p.m. 

Mean  temperature  of  Aug.  for  twenty-seven  previous  years  .  54**99 

Mean  temperature  of  this  month 55  -06 

Mean  temperature  of  Aug.  1853  55*98 

Average  quantity  of  rain  in  Aug.  for  fourteen  previous  years .     2  99  inches. 
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XXIX. — C&ntributions  to  the  Natural  History  of  the  Infitsoria, 

By  A.  Schneider*. 

[With  a  Plate.] 

I.  On  Polytoma  Uvella. 

Polytoma  Uvella  is  given  by  Ehrenbergt  as  the  only  species  of 
the  genus  Polytoma,  and  characterized  in  the  following  words : — 
"  Animal  e  familia  Monadinorum,  ocello  destitutum,  ore  termi- 
nali  truncato,  ciliis  aut  proboscide  subtili  flagelliforme  duplici 
instructo  natantibus  solitariis  antico^  divisione  spontanea  decus* 
sata  et  imperfecta,  mrdtipartitam  in  Mori  formam  enascens,  dein 
partitum  et  altera  vice  solitarium.^^  In  a  subsequent  passage  he 
adds — *'With  regard  to  its  organization  the  polygastric  ali- 
mentary organs  appeared  distinctly.  Besides  these  I  perceived  a 
larger  contractile  vesicle,  which  did  not  belong  to  the  nutritive 
apparatus,  and  which  appeared  to  be  connected  with  the  male 
sexual  organs.  Lastly,  a  large,  free,  white  spot  in  the  anterior 
part  of  the  body,  the  outline  of  which  could  not  be  made  out 
distinctly,  but  which  pressed  the  stomachal  sacs  towards  the 
hinder  extremity,  led  to  the  supposition  that  a  seminal  gland 
existed  in  that  place.''  After  repeated  failures  he  succeeded, 
but  only  by  employing  a  magnifying  power  of  6-800  diameters, 
in  seeing  the  little  sacs  of  the  posterior  portion  filled  with  indigo. 
Dujardin,  apparently,  has  never  examined  Polytoma  himself,  as 
he  could  not  repeat  Ehrenberg's  observations  upon  its  mode  of 
division  j:^  and  I  am  unacquainted  with  any  subsequent  obser- 
vations upon  this  creature. 

*  Translated  from  Miiller's  Archiv,  1854^  p.  191. 
t  Die  Lifdsorien  aU  volkommene  Orglimsmen,  &c.,  p.  24. 
;|;  Dujardin,  Hist.  Nat.  Infiisoires,  p.  276. 
Ann.  ^  Mag.  N.  Hist.    Ser.  2.   Vol.  xiv.  21 
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As  it  appeared  desirable  that  we  should  be  better  acquainted 
with  the  mode  of  division  of  Polytoma,  I  have  made  a  series  of 
observations  upon  this  elegant  creature^  the  results  of  which  will 
be  found  in  the  following  pages.  The  material  for  the  investi^ 
gation  is  easily  obtained.  Polytoma  Uvella  is  to  be  met  with  in 
every  puddle^  in  rain-water  tanks^  &c.^  and  its  rapid  increase 
may  readily  be  effected^  by  the  putrefaction  of  animal  or  vege- 
table matters. 

Polytoma  Uvella  is  of  an  oval  form ;  it  is  from  ^^  to  -Aj  of 
an  inch  long,  and  about  half  that  width.  At  one  end,  which, 
with  Ehrenberg,  we  will  call  the  anterior  extremity,  it  bears  two 
filaments  as  long  or  longer  than  the  body.  When  the  living 
animal  is  examined  under  a  magnifying  power  of  300  diameters, 
the  body  appears  to  be  bounded  by  a  simple  outline.  But  in 
many  instances,  and  especially  when  a  large  specimen  can  be 
found  at  rest,  it  may  be  seen  that  the  internal  substance  of  the 
body  is  surrounded  by  a  thin  and  perfectly  clear  membrane, 
from  which  it  is  separated  by  a  distinct  space.  When  the  in- 
vesting membrane  is  more  closely  attached,  its  existence  may 
always  be  demonstrated  by  the  employment  of  reagents  to  pro- 
duce the  contraction  of  the  substance  of  the  body :  chromic  acid 
and  solution  of  iodine  in  chloride  of  zinc  are  the  best  substances 
to  employ,  the  latter  especially,  as  it  at  the  same  time  communicates- 
a  brown  colour  to  the  internal  sac  (PL  XI.  fig.  2).  Under  cer- 
tain circumstances,  the  investing  membrane  divides  into  minute 
granules,  assuming  when  viewed  from  the  side  a  regular  neck- 
lace-like appearance  (fig.  8).  A  reproduction  of  the  membrane 
then  takes  place.  The  substance  of  the  body  is  perfectly  clear, 
with  the  same  refractive  properties  as  that  of  .Amoeba,  About 
the  middle  lies  a  clear,  globular  nucleus^  surrounded  by  a  nar- 
row, reddish  halo.  Dilute  acids  render  this  more  distinct.  At 
the  anterior  extremity,  close  to  the  margin,  there  are  two  reddish 
vesicles,  the  contractions  of  which  may  easily  be  recognised  in 
individuals  in  a  state  of  repose.  The  hinder  ^tremity  always 
contains  a  mass  of  granules,  with  dark  outlines,  which  are  not 
altered  by  acetic  acid.  A  weak  solution  of  iodine  in  iodide  of 
potassium  gives  them  a  deep  blue  colour,  generally  verging  upon 
black,  as  it  is  difficult  to  hit  the  right  quantity  of  the  reagent  to 
be  added.  The  fine  blue  colour  is  better  attained  by  the  addi- 
tion of  diluted  solution  of  iodine  in  chloride  of  zinc,  as  with  this 
the  granules  become  slightly  liquefied,  and  when  left  standing 
for  some  time  even  form  a  blue  paste.  Muriatic  and  sulphuric 
acids  also  dissolve  them,  so  that  the  subsequent  addition  of 
iodine  gives  the.  whole  body  a  blue  colour.  When  the  putrefac- 
tion of  the"  infusion  is  going  on  very  rapidly,  the  granules  fill  the 
entire  body.     They  are  not  arranged  in  balls  like  the  nutritive 
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matter  in  the  bodies  of  other  Infusoria^  and  it  is  by  no  means 
probable  that  they  are  taken  in  from  the  exterior.  Besides  the 
two  contractile  vesicles,  single,  non-contractile,  reddish  vacuoles 
are  seen  scattered  through  the  substance  of  the  body. 

The  starch-like  granules  are  often  converted  into  an  indigo- 
blue  pigment,  which  is  then  partially  dissolved,  and  colours  Qie 
whole  parenchyma.  Such  specimens  as  these  still  retain  the 
power  of  division,  so  that  there  can  be  no  doubt  as  to  their  iden- 
tity with  Polytoma  Uvella.  Individuals  were  also  frequently  met 
with  of  which  the  substance  of  the  body  was  of  a  uniform 
green  colour,  but  which  in  other  respects  agreed  exactly  with 
Polytorria, 

Deviations  from  this  normal  form  never  occur  singly  in 
the  same  vessel,  but  always  make  their  appearance  simulta- 
neously in  a  great  number  of  individuals.  Certain  peculiarities 
of  their  abode  appear  therefore  to  have  an  influence  upon  the  form. 
Very  compressed  forms  are  rare.  However,  it  not  unfrequently 
happens  that  whilst  the  investing  membrane  retains  its  normal 
form,  the  substance  of  the  body  is  not  equally  distributed  in  its 
interior.  Sometimes  it  lies  to  one  side,  so  as  to  fill  only  half 
the  interior  of  the  sac ;  sometimes  it  is  entirely  collected  in  the 
anterior,  and  sometimes  in  the  posterior  extremity ;  in  the  latter 
case  it  is  connected  with  the  anterior  extremity  by  a  slender  fila- 
ment (figs.  13  &  14).  In  infusions  in  which  fermentation  has 
long  ceased,  and  which  contain  a  large  quantity  of  brown 
humus-like  matter,  but  very  small  portions  of  nitrogenous  sub- 
stances in  solution,  the  two  last  modifications  of  the  parenchyma' 
are  most  frequently  met  with.  At  the  same  time  the  starch-like 
granules  disappear,  the  substance  of  the  body  acquires  a  darker,* 
fatty  outline,  and  finally  disappears,  with  formation  of  the  well- 
known  large  vacuoles. 

The  movements  of  Polytoma  are  the  same  as  those  usually 
ascribed  to  organisms  furnished  with  two  filaments.  Whilst  in 
motion  the  filaments  are  always  in  front,  the  animal  rotates  upon 
its  axis,  and  this  again  describes  circular  vibrations  upon  a  cen- 
tral point.  If  a  movement  in  the  opposite  direction  is  taking 
place,  the  animal  is  endeavouring  to  turn  the  anterior  extremity, 
and  until  this  is  effected,  it  swims  backwards.  When  a  drop  of 
the  infusion  has  been  left  for  a  few  minutes  upon  a  glass  plate 
covered  over  with  a  piece  of  thin  glass,  a  considerable  number  of 
the  animals  will  be  found  attached  to  both  glasses  by  their  ante-* 
rior  extremity ;  the  filaments  are  free,  and  it  is  probably  by  their 
vibration  that  the  hinder  extremity  is  made  to  oscillate  in  the 
direction  of  the  plane  of  the  two  filaments.  They  collect  in  the 
same  manner  in  crowds  upon  aquatic  plants,  as  well  as  upon  the 
sides  of  the  vessel  containing  them.     Their  mode  of  attachment 

21* 
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is  still  unintelligible  to  me.  In  any  case  some  contrivance  for 
this  purpose^  however  simple,  must  exist  either  between  the  two 
filaments^  or  at  the  side  of  their  points  of  issue  from  the  mem- 
brane. 

Repi^oduction. 

During  the  swarming  state  a  division  of  the  substance  of  the 
body  goes  on  uninterruptedly,  at  all  hours  of  the  day.  The  dif- 
ferent stages  of  this  process  follow  one  another  with  greater  or 
less  rapidity  in  proportion  as  the  conditions  of  nutrition  are  more 
or  less  favourable.  Soon  after  the  commencement  of  fermenta- 
tion in  an  infusion,  the  rate  of  increase  attains  its  maximum ;  it 
then  diminishes  as  the  fermentation  ceases,  the  offspring  at  the 
same  time  undergoing  a  diminution  of  size. 

The  commencement  of  the  process  of  division  is  indicated  by 
the  uniform  distribution  of  the  granular  substance.  A  constric- 
tion of  the  substance  then  takes  place,  usually  commencing  on 
one  side ;  by  this  the  body  is  divided  into  two  parts,  which  are 
still  enclosed  in  the  iminjured  investing  membrane.  Simulta- 
neously with,  or  perhaps  before  the  completion  of  this  bisection, 
the  nucleus  also  divides  (fig.  3).  Although  no  constriction  of 
the  nucleus  was  ever  noticed,  nothing  certainly  was  observed  to 
contradict  the  supposition,  that  the  second  nucleus  was  produced 
in  this  mamner.  The  two  halves  then  become  constricted  from 
their  surfaces  of  contact,  in  such  a  manner  that  the  constriction 
of  one  half  crosses  that  of  the  other  at  right  angles  (fig.  4).  To 
every  depression  thus  produced  on  the  one  side  there  is  a  corre- 
sponding elevation  of  die  other.  The  quadrisection  (figs«  4  &  5) 
then  takes  place  suddenly  as  if  by  cutting,  and  without  any  ap- 
pearance of  a  circular  constriction,  each  portion  containing  its 
proper  nucleus.  The  divisions  now  acquire  an  oval  form,  and 
arrange  themselves  in  such  a  manner  that  the  ends  of  the  pos- 
terior pair,  which  are  turned  towards  the  middle,  alternate  with 
those  of  the  anterior  pair  in  the  same  place  (fig.  6).  In  very 
favourable  circumstances  (as  for  instance,  at  the  commencement 
of  fermentation),  a  third  division  into  eight  parts  takes  place, 
each  division  being  still  furnished  with  a  nucleus.  As  a  general 
rule,  however,  the  young  individuals  acquire  filaments  soon  after 
the  quadrisection,  and  move  about  in  various  directions  within 
the  investing  membrane,  until  this  bursts,  and  the  young,  which 
are  exactly  like  the  mother  except  in  their  spialler  size,  are  set 
free.  In  favourable  circumstances  the  empty  membrane  remains 
with  the  two  filaments.  After  the  division  of  the  substance  into 
four  or  eight  parts,  the  investing  membrane  is  always  visible 
without  the  employment  of  any  reagents.  This  has  not  escaped 
Hhrenberg  (foe.  cit,  and  tab.  i.  xxxii.) ;  he  explains  the  appear- 


Natural  History  of  the  Infusoria.  825 

ance  as  a  consequence  of  a  superficial  constriction.  The  fila- 
ments of  the  parent  always  appear  to  be  connected  only  with  one 
of  the  young  individuals^  although  this  is  less  distinguishable  in 
the  present  mode  of  division  than  in  that  about  to  be  described. 

In  this  the  quadrisection  takes  place  in  another  manner. 
After  bisection^  the  two  portions  shift  their  position  in  such  a 
manner^  that  the  surfaces  of  contact  form  a  distinct  angle  with 
their  original  position.  If  this  change  of  position  be  but  triflings 
the  quadrisection  goes  forward  nearly  in  the  manner  just  de- 
scribed^ and  the  arrangement  of  the  developed  young  only  differs 
as  far  as  is  rendered  necessary  by  this  change  of  position  (figs.  II 
&  12).  But  if  it  be  more  considerable^  the  new  surfaces  of  divi- 
sion run  parallel  to  each  other  and  nearly  perpendicular  to  the 
surfaces  of  contact  of  the  two  halves.  The  position  of  the  young 
individuals  is  then  completely  different  from  that  seen  in  the  pre- 
ceding case ;  all  four  lie  parallel  to  each  other^  with  their  longitu- 
dinal axis  oblique  as  regards  the  axis  of  the  whole  (figs.  9  &  10). 

This  difference  may  perhaps  be  explained  as  follows : — each 
portion  has  a  tendency  to  acquire  an  oval  form^  so  that  soon 
after  the  bisection  the  anterior  portion  extends  itself  posteriorly^ 
and  the  posterior  towards  the  front.  When  sufiBcient  time  has 
not  elapsed  for  the  one  dimension  to  predominate  over  the  other^ 
the  quadrisection  takes  place  as  in  the  former  case ;  but  when^ 
on  the  other  hand^  one  dimension  has  become  predominant^  the 
division  into  four  takes  place  in  accordance  with  the  same  law  as 
the  original  division  into  two. 

The  method  of  division  first  described  is  always  met  with  in 
the  early  periods  of  an  infusion^  which  are  most  favourable  to  the 
development  of  the  creatures.  Towards  the  end  the  latter  mode 
alone  occurs.  This  phsenomenon  was  so  remarkable^  that  on 
the  first  occasion  of  my  examining  an  infusion  towards  the  close 
of  its  action^  I  imagined  that  I  had  at  first  misunderstood  the 
mode  of  division. 

Under  certain  circumstances  the  individuals  pass  to  a  state 
of  rest.  They  are  then  completely  filled  with  the  starch-like  gra- 
nules^ so  that  the  nucleus  only  appears  as  a  reddish  spot.  The 
substance  of  the  body  becomes  spherical^  and  invests  itself  with  a 
membrane  which  is  frequently  of  considerable  thickness  (fig.  7). 
In  this  state  I  have  never  observed  them  to  undergo  any  divi- 
sion or  any  other  change,  and  when  dried  the  cysts  still  retain 
their  contents.  When  clear  water  is  poured  over  them  they  do 
not  return  to  life^  but  would  probably  do  so  in  a  fermenting 
infusion. 

The  mode  in  which  the  swarming  individuals  arrive  at  this 
state  of  repose  appears  to  be  as  follows.  The  filaments  are  gra- 
dually shortened,  their  substance  collecting  at  the  free  extremity 
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in  the  form  of  a  email  knob^  until  at  iast  the  filiform  portion  en-, 
tirely  disappears^  and  in  place  of  the  filaments,  two  vesicles  are 
seen  at  the  anterior  extremity  of  the  investing  membrane  (fig.  15). 
I  have  observed  a  similar  contractibility  of  the  substance  of  the 
filaments  in  a  Bodo  which  is  most  nearly  alUed  to  Bodo  grandisy 
Ehrbg.  As  this  possesses  not  three  filaments  only,  as  seen  by 
Focke  (Ehrbg.  p.  34),  but  often  as  many  as  five,  the  vesicles  pro- 
duced in  this  manner  cannot  easily  be^  overlooked.  I  cannot 
however  state  with  certainty,  whether  all  the  individuals  which 
undergo  this  change  invest  themselves  with  cysts.  When  in- 
fusions containing  Polytoma  are  dried  slowly,  individuals  with 
the  vesicles  just  described  are  found  in  the  deposit,  but  no  cysts,, 
and  it  is  not  impossible  that  such  individuals  may  assist  in  the 
continuation  of  the  species  in  some  other  way. 

Nearly  allied  to  Polytoma  is  the  Chlorogonium  euchlorum  of 
Ehrenberg  *,  which  consists  of  a  firm,  transparent,  fusiform  in- 
vesting membrane,  with  which  I  was  not  able  to  obtain  any  re- 
action for  cellulose.  Its  interior  is  filled  with  a  homogeneous 
green  mass,  which  is  generally  somewhat  rounded  behind ;  the 
green  colour  disappears  in  front,  where  the  mass  is  distinctly 
connected  with  the  filaments  inserted  in  the  apex.  In  the  middle 
there  is  a  transparent,  round  nucleus,  the  reddish  halo  sur- 
rounding which  is  extended  in  a  spindle  shape  towards  the  two 
extremities.  The  surface  of  the  green  mass  is  completely  covered 
with  reddish  spots  (as  many  as  twelve),  but  none  of  these  are  of 
such  a  fine  red  colour  as  the  eye-spot  of  Euglena. 

Ehrenberg  describes  Chlorogonium  as  possessing  an  eye;  he 
says, — "  The  eye  of  Chlorogonium  is  very  distinctly  marked,  but 
very  minute,  so  that  it  may  easily  be  overlooked.^^  Unfortu- 
nately during  my  observations  upon  this  creature  I  had  not 
Ebrenberg's  work  at  hand ;  I  cannot  however  call  to  mind  that 
one  of  the  reddish  spots  was  unusually  distinct.  I  could  not 
discover  a  contractile  space ;  but  if  this  were  no  larger  than  in 
Polytoma,  it  would  require  uncommon  acuteness  of  vision  to 
distinguish  it  from  the  non-contractile  reddish  spots.  Divi- 
sion takes  place  in  the  interior  of  the  investing  membrane,  in 
exactly  the  Bame  manner  as  in  Polytoma.  The  number  of  indi- 
viduals produced  is  never  less  than  four,  but  often  as  many  as 
thirty-two — in  the  latter  case  they  are  very  small,  but  always 
resemble  the  parent  in  other  respects.  A  spherical  state  of  rest 
also  occurs.  It  appears  that  when  the  requisite  conditions  are 
present,  the  young  proceeding  from  the  division  of  the  parent 
pass  into  this  state  immediately  after  they  are  set  free;  their 
soft  investing  membrane  probably  rendering  them  fitter  for  this 

*  P.  114.  tab.  VII.  fig.  xvii. 
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purpose.  The  contrat;tions  which  then  take  place  are  probably 
the  same  that  were  observed  bv  Ehrenberg.  In  other  respects  I 
have  found  the  form  quite  unchangeable^  and  Chlorogonium  must 
eonsequently  be  separated  from  the  Astasuea,  amongst  which  it 
has  hitherto  been  arranged.  On  the  addition  of  iodine  only  a 
few  blue  granules  are  to  be  seen  in  the  fusiform  individuals ; 
the  green  spheres,  on  the  contrary,  which  are  completely  filled 
with  green  granules,  acquire  a  deep  blue  colour  with  this  reagent : 
if  the  colouring  matter  be  destroyed  by  means  of  concentrated 
sulphuric  acid,  the  granules  are  chssolved,  and  on  the  addition 
of  iodine  a  beautiful  blue  colour  is  produced.  By  long  keeping 
the  green  of  the  cysts  passes  to  red.  The  cysts  are  not  to  be 
roused  from  their  torpid  state  by  the  production  of  fermentation. 
I  have,  however,  observed  their  revivification  under  other  circum- 
stances, but  my  materials  are  insufficient  to  enable  me  to  describe 
the  mode  of  reproduction  of  the  investing  membrane  and 
filaments,  which  would  certainly  be  interesting.  The  conditions 
required  for  the  existence  of  Chlorogonium  are  apparently  quite 
different  from  those  of  Polytoma ;  the  former  did  not  multiply 
abundantly  in  infusions  until  the  latter  had  passed  to  the  state 
of  repose. 

To  show  how  very  different  is  the  mode  of  division  in  other 
Monadina,  in  which  the  investing  membruie  is  deficient,  we 
may  refer  to  Chilomonas paramecium,^hxhg,  (p.30.  tab.  ii.  fig.  vi.). 
The  form  of  this  animal  is  subject  to  considerable  variation.  It 
usually  presents  a  longish  oval,  broader  at  one  end  than  at  the 
other.  At  the  broader  end,  a  Uttle  to  one  side  of  the  apex, 
there  is  a  small  indentation,  in  which  the  two  filaments  are 
placed.  The  interior  is  principally  filled  with  round  granules 
(as  represented  by  Ehrenberg),  which  distinctly  exhibit  the  re- 
actions of  starch.  In  the  hinder  portion  a  clear  nucleus  with  a 
reddish  halo  may  be  observed.  The  oval  is  but  rarely  perfect ; 
it  is  generally  flattened  on  two  sides,  and  the  surfaces  thus  pro- 
duced are  even  somewhat  impressed  in  a  longitudinal  direction. 
It  is  to  this  impression,  I  think,  that  the  reddish  colour  which 
makes  its  appearance  when  the  animal  is  examined  lying  flat 
before  the  observer,  is  to  be  ascribed.  I  could  discover  no  con- 
tractile space,  although  a  reddish  vesicle  certainly  does  always 
exist  in  the  anterior  extremity ;  I  must,  however,  leave  its  con- 
tractibility  an  undecided  point.  Ehrenberg  mentions  expressly, 
that  Chilomonas  paramecium  never  could  be  made  to  take  in 
coloured  nourishment,  nor  have  I  been  able  to  observe  this  any 
more  than  with  Polytoma. 

Whatever  number  of  these  animals  may  be  observed,  no  trace 
of  division  will  ever  be  remarked  in  them.  Very  rarely  we  may 
see  two  individuals  adhering  by  their  middle,  evidently  produced 
by  a  longitudinal  division.     We  shall  endeavour  to  explain  this. 
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On  close  examination^  one  or  two  reddish  lines  may  be  seen  run- 
ning backwards  from  the  bottom  of  the  indentation  (fig.  25), 
which  might  readily  be  taken  for  organs  lying  in  the  interior  of 
the  body.  I  have  convinced  myself,  however,  especially  by  the 
comparison  of  the  process  of  division  in  a  species  of  Boelo,  that 
these  lines  indicate  furrows,  which  gradually  divide  the  whole  by 
cutting  deeper  and  deeper  on  each  side.  As  during  this  process 
the  animal  undergoes  no  change  of  form,  except  in  becoming  a 
little  broader,  and  the  division  takes  place  along  its  whole 
length,  the  process  must  readily  escape  observation.  The  ante- 
rior end  is  always  a  little  thicker ;  the  furrows  consequently  are 
deeper  and  more  distinctly  recognizable  in  that  part.  With  a 
suitable  arrangement  of  the  microscope,  it  is  evident  that,  the 
two  furrows  being  looked  at  simultaneously,  two  reddish  lines 
are  seen.  It  is  only  in  rare  cases,  when  the  division  has  taken 
place  more  slowly  in  some  particular  spot,  that  the  two  spe- 
cimens must  endeavour  to  tear  themselves  free,  and  thus,  by 
twisting  in  contrary  directions,  draw  our  attention  to  them.  That 
the  process  of  division  is  effected  in  a  similar  manner  in  other 
Monadina,  appears  from  an  observation  of  Ehrenberg's  upon 
Cryptomonas  cylindrica  (p.  42) : — "  I  saw  no  instance  of  constric- 
tion or  fissation,  but  two  individuals  were  swimming  whilst  ad- 
hering together,  which  might  lead  one  to  suppose  that  a  longi- 
tudinal division  from  behind  forwards  had  taken  place.''  And 
it  is  not  improbable  that  the  specimen  represented  by  him  on 
tab.  II.  fig.  xix.  2,  with  two  seminal  glands  (nuclei  ?)  and  two 
longitudinal  lines,  was  in  the  act  of  division. 

The  occurrence  of  an  encysted  or  quiescent  state  in  Polytoma 
cannot  be  considered  remarkable,  since  Stein  has  made  known 
the  ency station  of  Vorticella  microstoma^,  and  Cohn  that  of  TVa- 
chelius  Ovum,  Trachelocerca  Olor,  Holophrya  Ovum,  Prorodon 
teres  and  ChUodon  uncinatus'f.  To  this  list  I  can  add  some  others 
from  my  own  observations.  Stylonychia pustulata,  Ehrbg.,  gra- 
dually acquires  a  spherical  form^  still  retaining  its  cilia ;  the  cilia 
then  quickly  fall  off,  continual  httle  contractions  take  place,  and 
a  cleai'  mucus  is  secreted  by  the  whole  surface,  which  gradually 
hardens  into  a  strong,  solid  membrane.  When  a  spherical  spe- 
cimen is  obtained,  the  casting  off  of  the  cilia  and  the  secretion  of 
the  membrane  may  easily  be  followed  under  the  microscope.^ 
The  exclusion  of  the  animal  completely  furnished  with  cilia  may 
often  be  observed,  merely  by  re-establishing  fermentation  in  the 
fluid.  The  animals  which  are  somewhat  elongated  previously 
twist  round  spirally  with  great  rapidity  within  the  cyst. 
After   exclusion,  they  present    a    remarkable   resemblance    to 

*  Wiegmann's  Archiv,  1848. 

t  Siebold  und  Kolliker's  Zeitschrift,  iv. 
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Oacytricha  caudata,  Ehrbg.  (tab.  xl.  fig.  xi.),  although  I  will  not 
say  that  they  are  perfectly  identical ;  the  posterior  extremity  in 
particular  is  always  bent  round  in  the  manner  represented  by 
Ehrenberg  at  No.  3  of  the  figure  just  cited. 

Euphtes  Charon,  Ehrbg.^  contracts  itself  within  its  shield- 
shaped  carapace  into  a  ball,  which  then  invests  itself  with  a  new 
membrane.  As  long  as  the  carapace^  which  is  distinguished  by 
its  striae^  is  still  retained^  there  can  be  no  doubt  as  to  the  animal 
enclosed  in  the  cyst.  The  cysts  of  both  these  Infusoria  are^  as 
might  be  expected^  very  common  in  infusions^  and  are  probably 
often  confounded  with  the  cysts  of  Vorticella. 

Pontotrichum  lageneUa  forms  a  cyst  like  that  of  Trachelius 
described  by  Cohn  {op,  cit,  supra,  p.  267),  which  completely  re- 
tains the  flask-like  form  of  the  body.  Within  this  the  animal 
contracts  itself  into  a  ball  and  invests  itself  with  a  new  mem- 
brane. Amoeba  also  actually  has  a  state  of  rest.  I  observed  it 
become  round  on  one  side,  on  which  a  firm  membrane  was  then 
formed^  whilst  the  other  portion  continued  its  peculiar  move- 
ments. By  degrees  the  membrane  extends  itself  over  the  whole 
body^  the  moveable  portion  constantly  becoming  smaller^  until 
at  last  a  completely  closed  cyst  is  produced,  in  the  clear  interior 
of  which  a  round  nucleus  with  a  reddish  halo^  exactly  like  that 
of  Polytoma  and  other  Monadina,  may  be  distinctly  observed*. 

During  our  investigation  of  Polytoma,  we  have  always  tacitly 
regarded  it  as  of  animal  nature.  But  if  we  consider  how  very 
difficult  it  is,  in  the  present  state  of  our  knowledge,  to  draw  the 
boundary-line  between  the  animal  and  vegetable  kingdoms,  it 
becomes  necessary  to  inquire  with  what  right  we  have  done  so. 
If  the  cycle  of  development  of  Polytoma  be  completed  by  the 
forms  now  known,  it  is  clear,  in  the  first  place,  that  Polytoma 
behaves  very  like  a  simple  cell.  A  structureless  membrane  in- 
vests a  soft,  membraneless  substance,  which  is  continued  exter- 
nally in  the  form  of  a  pair  of  filaments.  The  nucleus  behaves 
hke  a  cell-nucleus.  It  is  true  that  if  it  be  necessary  that  the 
nucleus  of  an  animal  cell  should  be  a  vesicle,  the  nucleus  of 
Polytoma  does  not  fulfil  this  condition.  But  is  the  proper  mem- 
brane a  necessary  element  of  the  animal  cell-nucleus  ?  Is  it 
not  possible  that  this  may  be  formed  only  under  certain  circum- 
stances ?  In  the  nucleus  of  Amoeba,  I  have  often  observed,  on 
the  outer  surface  of  the  reddish  halo,  granulations  which  united 
to  form  a  closed  membrane ;  whilst  at  other  times  the  nucleus 
exactly  resembled  that  of  Polytoma, 

*  I  take  this  opportunity  of  calling  attention  to  this  nucleus,  which, 
as  far  as  I  am  aware,  has  not  yet  been  noticed.  By  the  comparison  of 
numerous  specimens,  its  constant  appearance  will  distinguish  it  from  enclosed 
particles  of  food.     It  occurs  in  A,  aiffiuens  and  radiosa. 
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So  that  if  it  be  considered  possible  that  contractile  spaces  may 
occur  in  a  primordial  vesicle  without  the  necessity  for  a  peculiar 
apparatus  of  contractile  fibres,  Polytoma  fulfils  all  the  requisite 
conditions  of  a  cell. 

That  Polytoma  is  an  animal  may  be  maintained  upon  two 
grounds. 

1 .  The  constitution  of  the  investing  membrane » — As  soon  as  the 
starch-like  granules  have  been  destroyed  by  the  long  action  of 
concentrated  sulphuric  acid,  no  part  of  the  creature  is  coloured 
blue  by  iodine.  Now  we  have  no  more  reason  for  believing  that 
the  vegetable  cell-membrane  must  necessarily  consist  of  cellulose, 
than  that  the  animal  cell-membrane  should  not  consist  of  that 
substance,  so  that  we  are  still  compelled  to  seek  for  other  cha- 
racters for  their  distinction.     These  would  be — 

2.  The  contractile  spaces. — A  statement  of  Cohn's  *  has  cer- 
tainly rendered  it  doubtful,  whether  the  occurrence  of  these  is 
henceforward  to  be  regarded  as  an  essential  indication  of  an  ani- 
mal nature.  He  says,  "  On  the  other  hand,  certain  genera  of 
Algae  exhibit  a  stage  of  development,  in  which,  in  external  form, 
in  the  absence  of  a  cellulose  membrane,  in  the  distinct  existence 
of  ciliary  organs  of  motion,  red  eye-like  spots,  vacuoles,  and, 
according  to  a  very  recent  discovery,  of  internal  pulsating 
spaces,  they  undoubtedly  appear  very  similar  to  the  Asto- 
matous  Infusoria.'^  If  these  pulsating  spaces  occur  only 
in  unicellular  Algae  provided  with  cilia,  these  perhaps  should 
properly  be  restored  to  their  place  amongst  animals,  notwith- 
standing the  subsequent  appearance  of  cellulose-membrane  upon 
them.  But  if  they  occur  in  the  swarm-cells  of  the  Confervae, 
they  certainly  cease  to  be  a  characteristic  of  animal  nature. 
Thus,  if  we  are  not  yet  in  a  position  to  refer  Polytoma  with  per- 
fect certainty  to  its  proper  place,  there  is  decidedly  no  reason  for 
excluding  it  from  the  animal  kingdom*  We  will  not,  however, 
venture  to  consider  the  Infusoria  furnished  with  a  mouth  {Sto^ 
matoda,  Von  Siebold),  as  formed,  like  Polytoma,  upon  the  type  of 
a  simple  cell ;  for,  ffigh  as  we  may  rate  the  advantage  accruing  to 
science  from  the  comparison  of  the  Protozoa  with  simple  cells, 
difficulties  stand  in  the  way  of  its  complete  application  in  the 
case  of  animals  of  such  complicated  structure  as  the  Vorticelke 
for  example ;  and  these  cannot  be  considered  as  entirely  done  away 
with,  until  the  history  of  their  development  has  furnished  proof 
that  at  no  period  does  a  fusion  of  several  cells  take  place. 

In  conclusion  we  bring  together  the  results  of  the  investiga- 
tion as  shortly  as  possible. 

*  Zwanzigster  Jahresbericht  der  schlesischen  GesellsChaft  fur  vater- 
landische  Cultur,  1862,  p.  46.  • 


Natural  History  of  the  Infusoria.  831 

1.  Polytoma  is  an  animal. 

2.  It  is  characterized  by  a  clear  investing  membrane,  which 
does  not  consist  of  cellulose  j  two  contractile  spaces  in  the  sub- 
stance of  the  body ;  a  nucleus  with  a  nucleolus ;  two  filaments ; 
and  by  the  depositioji  of  layers  of  starch  -like  granules. 

3.  The  starch-granules  may  become  converted  into  a  blue  or 
green  colouring  matter. 

4.  Polytoma  divides  within  the  investing  membrane  into  two, 
four,  or  eight  parts,  and  propagates  itself  in  this  manner. 

5.  It  passes  into  a  state  of  repose. 

II.  Difflugia  Enchelys,  Ehrenberg. 

A  Rhizopod  occurred  in  company  with  Polytoma  in  all  infusions, 
the  description  of  which  will  show,  how  very  readily  it  might  be 
supposed  to  be  produced  by  a  metamorphosis  of  the  latter  ani- 
mal. Unfoi*tunately  I  cannot  confirm  this  supposition,  and 
must  confine  myself  to  recording  the  fact.  From  its  extraor- 
dinary transparency  the  examination  of  this  creature  was  not 
without  interest. 

The  Rhizopod  in  question  has  a  transparent,  membranous 
case,  of  an  oval  form,  somewhat  spherical  on  one  side.     The 
substance  of  the  body  is  either  attached  uniformly  to  the  interior 
of  this  case,  or  lies  detached  from  it  in  various  forms  (figs.  16, 17, 
18,  19).     The  substance  of  the  body  projects  from  the  narrower 
end  of  the  case,  forming  that  moveable  portion,  which  may  be 
shortly  characterized  as  the  foot.     In  the  hinder  end  there  is  a 
round,  reddish  nucleus,  with  a  white  nucleolus,  which  is  only 
distinguished  from  that  of  Polytoma  by  the  greater  breadth  of 
the  reddish  halo.     The  foot  can  exhibit  the  most  various  forms. 
In  its  simplest  state  it  is  nothing  but  a  transparent  globule,  which 
afterwards  divides  into  two  or  more  smaller  ones.     From  these 
smaller  processes  are  given  off,  and  sometimes  an  indefinite  num- 
ber of  tentacles  with  acute  or  rounded  extremities  is  formed. 
These  tentacles  are  frequently  drawn  out  to  such  an  extent  as 
only  to  present  the  appearance  of  thin  rays.   Sometimes  also  the 
foot  is  branched,  and  then  usually  encloses  granules  of  foreign 
matter  in  its  ramifications.     The  reception  of  nourishment  is 
probably  effected  by  means  of  the  foot,  in  exactly  the  same  man- 
ner as  in  Amoeba.     The  granules  of  food  occur  at  first  only  in 
the  anterior  portion  of  the  substance  of  the  body,  which  then 
usually  has  a  folded  appearance,  while  the  hinder  portion  re- 
mains full  and  round.     By  degrees  the  whole  body  becomes 
filled,  and  the  nucleus  almost  concealed.     Vacuoles  are  seen  in 
all  parts.     The  contractile  spaces  are  probably  only  concealed 
from  sight,  but  I  was  unable  to  discover  them. 
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The  Rhizopod  just  described  is  probably  identical  with  Ehren- 
berg's  Diffiugia  Enchelys.  This  is  characterized  as  follows  : — 
^'D.  minima^  lorica  ovata^  dorso  rotnndato^  glabra,  pellucida, 
hyalina^  46  tarn  lineae  partem  longa^  processibus  hyalinis^  tenui- 
bus^  parvis^  apertura  laterali/'  This  description^  as  well  as  the 
figure  (tab.  ix.  fig.  iv.),  agrees  very  well  Ynih  our  animal^  except 
the  '*  lateral  opening/'  The  form  or  position  of  the  foot  may, 
however,  cause  the  opening  to  appear  as  lying  more  towards  one 
side. 

True  double  animals  of  our  X>.  Enchelys  are  frequently  met 
with, — two  bodies  with  membranous  cases  and  nuclei  being 
attached  to  a  common  foot  (fig.  20).  The  foot  very  often  con- 
sists only  of  a  thin  thread,  but  in  other  cases  it  exhibits  all  the 
forms  which  have  been  described  as  belonging  to  the  foot  of  the 
simple  animal.  Both  bodies  are  well  filled  with  food.  Three, 
four  or  five  bodies  are  frequently  seen  hanging  together  in  the 
same  manner;  these  however  are  by  no  means  in  the  same 
plane,  but  stand  out  from  the  foot  in  various  directions.  If 
these  animals  are  obtained  in  considerable  numbers,  the  forma- 
tion of  these  colonies  by  gemmation  may  easily  be  observed. 
The  foot  is  seen  gradually  to  increase  in  size  and  acquire  an  oval 
form.  A  new  investing  membrane  and  nucleus  are  then  formed. 
The  offset  is  always  equal  to  the  parent  animal  in  size.  like  the 
foot  of  a  single  animal,  the  common  foot  of  two  or  more  is,  as 
might  be  supposed,  still  in  a  condition  to  form  offsets. 

A  similar  adhesion  of  Rhizopoda  has  already  been  frequently 
observed.  Cohn,  in  his  'Beitrage  zur  Entwickelungsgeschichte 
der  Infusorien  *,'  has  brought  together  the  instances  of  this  in 
a  note,  and  conjectures  that  this  adhesion  is  preparatory  to  a 
copulation ;  but  may  we  not  rather  suppose  that  a  gemmation 
like  that  of  D.  Enchelys  also  takes  place  in  other  Rhizopoda  ? 
With  Perty  and  Cohn  I  have  also  seen  a  pair  of  Arcella  vulgaris 
attached  to  one  another  by  their  openings,  of  which  one,  exactly 
as  was  observed  by  those  naturalists,  was  provided  with  a  white, 
the  other  with  a  yellow  shell.  The  white  shell  is  probably  newly 
formed,  and  therefore  indicates  the  young  specimen  produced 
by  gemmation  from  its  companion. 

I  have  observed  another  mode  of  propagation  in  our  Diffiugia, 
and  although  my  observations  have  certainly  not  been  frequent, 
they  have  been  suflSciently  satisfactory.  After  I  had  kept  a 
great  number  of  these  creatures  for  some  weeks  in  a  clayey 
sediment,  the  substance  of  the  body,  in  all  the  individuals,  con- 
tracted into  a  ball.  All  foreign  substances  had  previously  dis- 
appeared.   The  ball,  which  had  a  fatty  outline,  then  divided  into 

*  Siebold  und  KoUiker's  Zeitschrift,  iv.  p.  261. 
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two  and  four  parts^  but  the  nucleus  could  not  be  traced  during 
this  process.  The  investing  membrane  fell  to  pieces^  and  the 
little  spheres^  which  may  perhaps  be  regarded  as  four  quiescent 
spores^  were  no  more  to  be  seen  (PL  XL  figs.  22,  23). 

Whether  another  circumstance  observed  by  me  has  any  con- 
nexion with  the  reproduction  of  Difflugia,  must  be  ascertained 
hereafter.  In  all  the  individuals  of  JDifflugia  contained  in  one 
vessel,  the  substance  of  the  body  became  converted  into  granules 
closely  packed  together  (fig.  24),  the  form  and  the  investing 
membrane  being  retained.  I  often  saw  these  granules  in  quick 
molecular  movement  in  the  interior  of  a  sac,  which  appeared  to 
be  formed  from  the  outermost  layer  of  the  body,  but  I  watched 
in  vain  for  any  issue  to  this ;  after  moving  for  about  half  an  hour, 
the  granules  always  became  quiescent  again. 

If  we  bring  together  the  results  of  this  investigation,  it  ap- 
pears that — 

1.  Difflugia  Enchelys  has  a  nucleus. 

2.  As  other  Rhizopoda,  Amoeba  for  example,  also  possess  one, 
a  nucleus  probably  occurs  in  all  Rhizopoda. 

3.  Difflugia  Enchelys  propagates  by  gemmation. 

4.  It  is  probable  that  other  Rhizopoda  also  propagate  by 
gemmation. 

5.  Difflugia  Enchelys  forms  four  quiescent  spores. 

EXPLANATION  OF  PLATE  XL 

Fig,  1.  Polytoma  Uvella,  magnified  300  times: — a,  the  starch-like  gra- 
nules; b,  the  nucleus  with  its  nucleolus;  c,  the  contractile 
vesicles. 

Fig,  2,  The  same  after  long  action  of  chromic  acid. 

Fig.  3.  The  same  bisected. 

Fig,  4.  The  commencement  of  the  constxiction  for  auadrisection.  The 
direction  of  the  constriction  of  the  other  half  lies  in  the  plane  of 
the  paper. 

jFV^.  5.  The  auaidrisection  completed. 

Fig,  6.  The  divisions  have  acquired  the  oval  form. 

Fig.  7*  Quiescent  state : — h,  nucleus. 

Fig,  8.  The  investing  membrane  divided  into  granules. 

Fig,  9.  Another  mode  of  quadrisection.  The  portions  have  nearly  acquired 
the  oval  form  before  quadrisection. 

Fig,  10.  Position  of  the  fully-developed  young  in  this  mode  of  division. 

Fig,  11.  The  two  halves  have  slightly  changed  their  position  before  qua- 
drisection. 

Fig.  12.  Position  of  th&  young  in  this  mode  of  division.  The  two  lower 
ones  lie  across  the  upper,  and  appear  through  them. 

Fig,  13.  The  body  occupying  onlj  one  side  of  the  investing  membrane. 

Fig.  14.  The  body  is  contracted  mto  the  hinder  portion  of  the  membrane, 
and  only  connected  with  the  filaments  by  a  thin  thread. 

Fig.  15.  The  filaments  contracted  into  two  little  laiobs. 

Fig9.  16, 17, 18, 19.  Different  forms  of  Difflugia  Enchelys, 

Fig.  20.  Adherent  specimens  of  D^ugia, 
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Fig.  21.  Commencement  of  gemmation. 

Figg.  22,  23.  The  body  of  Dijflugia  divided  into  four  spores. 

Fig,  24.  The  body  divided  into  granules. 

Fig,  25.  Chilomonas  paramecium : — a,  reddish  vesicle ;  h,  lines  indicating 

the  ftuTOWs  of  bisection ;   c,  nucleus.    The  dark  granules  are 

starch. 


XXX. — Zoosperms  in  Spongilla.     By  H.  J.  Carter,  Esq. 

[With  a  PUite.] 

Having  reeolved  to  watch  for  the  antheridia  and  their  spiral 
filaments^  as  they  became  developed  this  monsoon  in  the  mosses 
and  smaller  cryptogamic  plants  of  the  island  of  Bombay,  the 
thought  struck  me  that  I  might  include  Spongilla,  which  also 
grows  rapidly  a  few  weeks  after  the  commencement  of  the  rains. 
I  therefore,  about  the  1st  of  July,  threw  several  handfuls  of 
Sponffilla,  previously  broken  up  for  the  purpose,  on  the  surface  of 
the  water  of  a  tank  which  had  been  dry  for  some  weeks  before 
the  monsoon  began,  and  which  was  now  filled. 

On  the  20th  July  I  visited  the  tank,  and  found  these  portions 
of  Spongilla  in  many  places  attached  to  the  under  sides  of  dead 
leaves,  and  matting  up  bits  of  straw  and  other  floating  substances 
under  a  superficial  layer  of  green,  slimy  conferva.  Some  of  the 
portions  were  an  inch  long  in  their  new,  projecting,  mammiform 
parts. 

On  examining  the  structure  of  the  latter  internally,  I  found 
the  old  deciduous  capsules  at  the  base,  but  could  discover  no 
new  ones  sufficiently  developed  to  be  recognised. 

A  mammiform  projection  was  then  selected,  which  from  its 
light  colour  appeared  to  possess  no  foreign  material,  and  from 
this  a  small  piece  was  cut  out,  which,  having  been  washed  to 
clear  it  still  further  from  all  impurities,  was  torn  to  pieces  as 
much  as  possible  in  wat^r,  and  the  whole  placed  under  a  mag- 
nifying power  of  500  diameters. 

Here  the  trembling  motion  of  the  fragments  of  Spongillay 
always  present  under  such  circumstances,  was  immediately  per- 
ceived, and  on  searching  more  narrowly  for  the  cause  of  this,  it 
was  seen  to  be  owing  to  minute  hair-like  filaments  in  rapid 
motion,  which  projected  outwards  from  the  sides  of  the  principal 
masses,  very  much  like  cilia.  On  endeavouring  however  to  find 
out  if  these  filaments  were  attached  to  any  d^nite  forms,  and 
selecting  for  this  purpose  the  smallest  and  most  isolated  frag- 
ments which  presented  the  tremulous  motion,  I  saw  that  they 
consisted  in  each  instance  of  a  spherical  cell,  to  which  was 
attached  the  hair-like  appendage  mentioned  (PL  XI*.  fig.  1). 
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On  further  examination^  the  cell  appeared  to  be  formed  exactly 
like  the  sponge-cell  itself^  but  proportionally  minute  in  every 
respect — ^that  is,  that  granular  matter,  interspersed  with  a  few 
granules  of  much  larger  size,  is  spread  over  more  or  less  of  the 
internal  surface  of  the  cell,  giving  it  the  appearance  at  one  time 
of  being  entirely  granular  and  at  another  of  being  only  partially 
BO,  according  as  the  granular  matter  is  wholly  or  partially  upper- 
most (figs.  1,  2).  Moreover,  the  cell  frequently  changes  its 
shape,  which  shows  that,  like  the  sponge-cell,  it  is  also  meta- 
morphic  (figs.  3,  4,  5).  One  hair-like  appendage  only  projects 
from  its  surface,  which,  in  length,  is  about  three  times  the  dia- 
meter of  the  cell,  and  occasionally  appears  to  widen  at  the  base, 
as  if  it  were  a  prolongation  of  the  cell-wall  itself;  its  motions 
might  be  likened  to  those  of  a  rope,  so  shaken  at  one  end  that 
the  undulations  extend  throughout,  and  therefore  when  used  in 
progression  this  filament  gives  to  the  cell  a  "  serpentine  creep- 
ing'^ course. 

At  first  the  polymorphism  of  the  cell  and  movements  of  the 
tail  are  so  rapid,  that  literally,  neither  '^  head  nor  tail ''  can  be 
made  out  of  the  little  mass.  Presently,  however,  its  power  of 
progression  and  motion  begins  to  fail,  and  if  separated  from 
other  fragments  it  soon  becomes  stationary,  and  after  a  little 
polymorphism  assumes  its  natural,  passive  form,  which  is  that 
of  a  spherical  cell  (fig.  1).  During  this  time  the  motions  of 
the  tail  become  more  and  more  languid  and  at  length  cease 
altogether. 

I^  on  the  other  hand,  there  be  very  large  fragments  in  the 
immediate  neighbourhood,  or  an  active  sponge-cell  under  poly- 
morphism sweeps  over  the  field,  it  may  attach  itself  to  one  or 
the  other  of  these,  when  its  cell  becomes  undistinguishable  from 
the  common  mass,  and  the  tail,  floating  and  undulating  out- 
wards, is  all  that  remains  visible.  Hence  many  of  the  larger 
fragments  present  more  or  less  of  these  filaments  on  their  cir- 
cumference (fig.  6). 

To  see  if  any  existed  on  the  investing  membrane  of  the  sur- 
face, or  on  the  lining  membrane  of  the  canals  of  Spongilla,  a 
slice  including  portions  of  both  was  placed  under  the  micro- 
scopic power  mentioned,  but  none  presented  themselves,  neither 
was  there  any  motion  in  the  surrounding  particles  indicative  of 
the  presence  of  cilia. 

This  cell,  which  is  by  far  the  most  active  in  its  movements  of 
any  part  of  Spongilla,  makes  the  whole  of  the  fragments  tremble, 
when  a  portion  of  the  latter  is  first  torn  to  pieces,  after  the  man- 
ner of  the  swarming,  vibrating  movements  observed  in  the  sperm- 
cells  of  mosses,  when  the  fully-developed  mass  just  quits  the 
antheridium.     They  are  about  the  1 -4300th  part  of  an  inch  in 
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diameter^  and  the  tail  about  three  times  this  diameter  in 
length. 

Dujardin  saw  and  has  figured  these  cells  and  their  filaments 
en  masse,  and  observed  polymorphism  in  the  former,  from  which 
he  compared  them  to  a  Volvox,  and  inferred  that  the  use  of  the 
filaments  was  "  pour  determiner  k  la  surface  le  deplacement  de 
Teau  et  par  suite  les  courans  dans  les  oscules  "  (Ann  des  Sc.  Nat. 
2nd  ser.  t.  x.  pp.  9, 10).  But  he  did  not  see  these  filaments  on 
the  surface  of  Sponffilla,  nor  on  the  lining  membrane  of  its 
canals^  neither  have  I  been  able  to  detect  them  in  either  of  these 
situations.  Huxley  has  also  described  and  figured  similar  bodies 
in  a  species  of  "  Tethya'^  (Ann.  and  Mag.  of  Nat.  Hist.  vol.  vii. 
p.  373,  1851),  which  he  considers  "  spermatozoa/^  and  I  know 
not  what  else  to  consider  those  above,  described,  if  they  are  not 
the  spermatozoa  or  zoosperms  of  Spongilla. 

The  portions  of  SpongiUa  which  were  thrown  into  the  tank  I 
had  had  by  mefor  seven  or  eight  years,  and  the  period  during  which 
the  ova  while  in  their  capsules  will  retain  their  vitality,  if  not 
some  parts  of  the  dried  skeleton  also,  seems  almost  indefinite. 

Bombay,  28th  July  1854. 

EXPLANATION  OF  PLATE  XI*. 

Fig,  1 .  Zoospenn  of  SpongiUa  about  l-4d00th  inch  in  diameter,  magnified ; 

passive  condition. 
Fig,  2.  Ditto  ditto  active ;  stationary  or  progressive. 
Figs.  3,  4.  Ditto  ditto  polymorphic. 
Fig,  5.  Ditto  ditto  ditto,  showing  the  insertion  of  the  tail  drawn  forwards 

by  the  polymorphism  of  the  cell. 
Fig,  6.  Poition  of  Spongilla,  magnified,  presenting  tails  of  zoosperms  in 

active  motion.  Natural  size  about  1000th  of  an  inch  in  diameter. 


XKXI. — On  the  Genus  Lycium.     By  John  Miers,  Esq., 

F.R.S.,  F.L.S.  &c. 

[Concluded  firom  p.  194.] 

3.  Macrocop£.  Corolla  tubus  laciniis  limbi  brevior :  stamina  longe 
exserta.     Species  omnes  Neogea. 

*  FUamenia  imo  glandula  lineari  camosa  margine  ciliata  donata. 

60.  Lycium  filifoliumy  Gill.; — ^inerme,  glaberrimum,  ramosis- 
simum,  ramulis  virgatis,  cinereis,  striatis,  nodis  cupulatis; 
foliis  altemis,  vel  subfasciculatis,  longe  et  anguste  linearibus, 
utrinque  acutis,  crassiusculis ;  floribus  solitariis,  gracile  pe- 
dunculatis,  calyce  poculiformi,  subpubescente,  membranaceo, 
5-6-costato,    5-6-dentato,   dentibus    obtusiusculis,    ciliatis; 
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corollse  tubo  calyce  8-plo  longiore,  infra  medium  coarctato^ 
cylindrico^  imo  incrassato  annulo  barbato  cincto^  fkace  am- 
pliato^  limbi  laciniis  5-6,  oblongis/tubo  sub-brevioribua,  mar- 
gine  ciliatis,  staminibas  5-6,  in  coarctationeoa  insertis,  fila- 
mentis  imo  geniculatis,  glandula  elongata  margine  dense  bar* 
bata  donatis,  supeme  Isevibus,  subsequalibus,  exserti^;  6tylo 
staminibus  excedente. — Prov.  "Buenos  Ayres^'  Argentinorum. 
— V.  s,  in  Herb.  Hooker.  (Bahia  Blanca)  Darwin^  no.  509; 
(Pampas,  ad  Monte  de  Loro)  Gillies, 

This  is  evidently  a  shrub  with  long  slender  branches,  much 
resembling  Z/.  vimineum  in  habit,  but  distinguished  by  a  different 
floral  structure  :  the  leaves  are  4  to  9  lines  long ;  in  Dr.  Gillies' 
specimen  they  are  not  more  than  J  line  broad,  in  Mr.  Darwin^s 
they  are  J  to  |  line  broad :  the  very  slender  pedicels  are  1^  line 
long ;  the  calyx  is  narrow,  somewhat  pubescent,  and  1  line  in 
length;  th^  tube  of  the  corolla  is  1^  line,  the  border  1  line 
long;  the  stamens  reach  the  length  of  the  segments  of  the 
border  *. 

Var.  p.  minutifolium ;— ramtilis  multo  gracilioribus,  foliis  bre- 
vioribus,  fasciculatis  aut  altemis,  glafoerrimis ;  calycis  dentibus 
eiliatis ;  corolla  pentamera ;  bacca  parvala,  globo8a>  coccinea, 
calyce  immutato  suffulta. — Patagonia  {Tiveedie).  • 

The  branchlets  here  are  almost  filiform,  the  leaves  2  to  2^  lines 
long,  i  line  broad,  the  peduncle  is  1^  line,  the  calyx  of  similar 
length,  the  corolla  3  lines  long,  and  the  berry  2  lines  in 
diameter. 

61.  Lycium  salsumy  B.  &  P.  Fl.  Per.  ii.  46.  tab.  183  a;  Dunal  in 
DC.  Prodr.  xiii.  519.  L.  gracile,  Mey^  ?  No^.  Act,  Ac.  Cas» 
Leop.  xix.  Sup.  i.  389 ; — biorgyale^  subscandens,  omnino  gla- 
berrimum,  ramulis  gracillime  virgaiis/  angulato-costatis,  spinis 
acicularibus  ssepe  munitis :  foliis  suMasciculatis,  spatfaulato- 
linearibus,  glaberrimis :  floribus  solitariis  pendulis,  pedunculo 
capillari  folio  longiore,  calyce  parvo,  poculiformi,  5-costato, 
insequaliter  5-dentato,  dentibus  apice  eiliatis ;  coroUse  albo- 
purpurea©  tubo  brevi  calyce  longiore,  extus  glab|x>,  infra  me- 
dium coarctato,  fauoe  ampliato,  limbi  laciniis  tubo  sublongio- 
ribus,  oblongis,  margine  eiliatis ;  staminibus  5  sequalibus,  longe 
exsertis,  filamentis   in  coarctationem  tubi  sistentibus,  circa 

.  basin  geniculatam  fascicula  densa  oblonga  pilorum  donatis, 
istis  cum  fasciculis  totidem  tubo  adnatis  altemantibus. — In 
Peruvise  litoribus. — v.  s,  in  herb.  Hook,  Lurin  et  Pachacamac 
{Mathews,  no.  450). 

*  This  species  with  floral  analysis  is  sho^  in  the  '  lUustr.  South  Amei^ 
Plants/  vol.  ii.  plate  72  B. 

Ann,  ^Mi^.N.  Hist,  Ser.2.   To/.xiv.  22 
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This  is  a  trailing  shrub  with  long  slender  pendulous  branches, 
growing  in  saline  places  near  the  sea,  and  having  much  the  habit 
of  L.  penduUnum,  The  leaves  have  a  saline  taste,  whence  its 
specific  name;  they  are  about  4  lines  long,  1  line  broad,  and 
veinless ;  the  peduncle  is  slender,  filiform^  2^  to  3  lines  long ; 
the  tubular  calyx  is  1  Une  long^  smooth,  with  five  unequal,  short, 
pubescent  teeth ;  the  tube  of  the  corolla  is  If  line  in  length,  the 
segments  of  the  border  are  somewhat  longer,  narrow,  oblong 
and  subciliated  on  the  margins :  the  filaments  are  inserted  at  a 
quarter  the  length  of  the  tube  firom  the  bottom,  and  a  little 
above  their  smooth  geniculated  base  are  furnished  with  a  dense 
oblong  brush  of  hairs ;  they  reach  the  extremity  of  the  segments 
of  the  border,  and  are  therefore  much  exserted  when  the  flower 
is  expanded  *. 

62.  lycium  Chilensey  Miers,  Trav.  ii.  531 ;  Bertero,  Mem.  Tur. 
xxxiii.  133.  tab.  44;  Dunal  in  DC.  Prodr.  xiii.  514.  L.  nu- 
tans. Pop.  L.  canum,  Crill.  MSS.  Walp.  Rep.  iii.  112; — 
subinerme,  rarissime  spinescens,  ramulis  inermibus  pubescen- 
tibus,  angulato-costatis,  lineis  helvolis  e  nodis  cupularibus 
utrinque  decurrentibus,  foliis  altemis,  raro  subfasciculatis, 
ovatis  vel  oblongis,  ssepe  angustis,  subacutis,  aut  interdum 
obtusiusculis,  imo  in  petiolum  brevissimum  attenuatis,  integris, 
utrinque  breviter  pubescentibus,  pilis  brachiato-articulatis ; 
floribus  solitariis,  pedimculo  piloso,  calyce  ad  medium  sequa- 
liter  5-fido,  utrinque  glauco-piloso,  dentibus  acutis,  ciliatis ; 
corolla  extus  valde  griseo-pubescente,  tubo  subinfundibuli- 
formi,  5-sulcato,  flavido,  paullo  supra  basin  constricto,  annu- 
loque  dense  barbato  cincto,  limbi  laciniis  5,  oblongis,  paten- 
tibus,  tubo  flavido  parum  longioribus,  intus  glabris,  versus 
marginem  pallescentibus,  centro  lilacinis,  lineis  purpureis 
notatis ;  staminibus  5  e  medio  tubi  ortis,  subaequalibus,  fila- 
mentis  supra  geniculum  basalem  Isevem  glandula  Uneari  glabrr 
margine  densiter  villosa  donatis,  et  cum  fasciculis  totidem 
tubo  adnatis  altemantibus  hinc  faucem  claudentibus,  supemc 
glaberrimis,  attenuatis  et  longe  exsertis,  ovario  tubi  circum- 
scissi  reliquo  semi-involuto,  stylo  staminibus  paullo  longiore, 
stigmate  sub-2-lobo ;  bacca  ovali,  coccinea,  apiculata,  calyce 
suffulta. — Chile,  prsesertim  in  litoribus. — v.  v.\ 

This  may  be  considered  as  the  type  of  the  many  South 
American  species,  which  form  a  well-marked  group,  distin- 
guished principally  by  their  peculiar  brachiate  pubescence,  the 

*  A  drawing  of  this  plant  with  analytical  details  is  given  {he.  ct/.)  in 
plate  72  C. 

t  This  plant  with  sectional  details  is  shown  {loc,  cit.)  in  plate  72 1), 
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« 

hairs  being  always  articulated^  often  shorty  and  sometimes  only 
visible  ander  the  leus  :  they  are  also  remarkable  for  the  peculiar 
glandular  long  adnate  scale  with  fimbriated  or  barbated  margins 
attached  to  the  lower  portion  of  the  stamens^  and  which  by  the 
geniculation  of  the  filaments  at  their  origin^  compose  a  fornix 
that  closes  the  tube  of  the  corolla :  they  might  silmost  form  a 
distinct  section  or  subgenus  {Celidophora),  The  angles  of  the 
branchlets  generally  exhibit  raised  reddish-coloured  ribs  which 
spring  from  each  side  of  the  bony  cupular  or  bracket-shaped 
node  seen  at  the  origin  of  each  branch  or  leaf.  In  this  species 
the  leaves  are  often  small^  in  some  cases  almost  linear^  in  others 
ovate,  varying  from  4  to  8  lines  in  length,  and  1  to  8  lines  in 
breadth  :  the  petiole  is  almost  obsolete  :  the  peduncle  is  3  lines, 
the  calyx  2  lines  long,  which  offers  the  peculiarity  of  being 
thickly  pubescent  within  as  well  as  outside ;  the  pointed  reflected 
teeth  are  a  line  in  length :  the  tube  of  the  corolla  is  2  lines 
long,  the  segments  of  the  border  3  lines ;  the  stamens  are  2^ 
lines  in  length :  the  scarlet  berry  is  nearly  3^  lines  long  and 
2^  lines  broad,  and  contains  numerous  small  flattened  reniform 
seeds,  in  which  the  slender  terete  embryo  makes  a  gyration  and  a 
half,  in  a  spiral  form ;  the  radicle,  nearly  equal  in  length  to  the 
cotyledons,  points  to  the  basal  angle  of  the  seed,  avoiding  the 
lateral  hilum.  This  shrub  is  very  common  along  the  coast  of 
Chile,  where  it  is  called  Piquillin :  it  is  no.  367  of  Cuming's  col- 
lection. I  have  not  seen  L.  gracile  of  Meyen  from  the  neigh- 
bourhood of  Coquimbo,  referred  to  this  species  by  M.  Dunal, 
which  from  the  description  appears  to  me  to  accord  better  with 
L,  salsum,  B.  &  F. 

63.  Lycium  pubescens  (n.  sp.) ; — ramosissimum,  omnino  pubes- 
cens,  ramulis  approximatis,  horizontaliter  divergentibus,  spi- 
nosis,  valde  foliosis ;  foliis  minimis,  fasciculatis,  anguste  line- 
aribus,  imo  spathulatis,  utrinque  pubescentibus,  pilis  mol- 
libus  articulatis  glutinosis  fere  tomentosis ;  floribus  paucis  e 
fasciculis  solitariis,  brevissime  pedunculatis ;  calyce  urceolato, 
5-fido,  dentibus  linearibus,  acutis,  coroUae  tubo  glabro,  calyce 
2-*plo  longiore,  intus  paullo  sub  faucem  fasciculis  5  pilorum 
staminibus  alternantibus  donato,  limbi  laciniis  5,  oblongis, 
margine  vix  ciliatis,  tubo  longioribus,  staminibus  5,  insequa- 
libus,  exsertis,  filamentis  sub  medium  tubi  insertis,  hinc 
glabris  et  geniculatis,  mox  usque  ad  medium  glandula  linear! 
margine  hirsuta  donatis,  supeme  glabris,  2  longioribus  apicem 
laciniarum  attingentibus ;  bacca  parva,  coccinea,  calyce  (laci- 
niis summo  conniventibus)  cincta. — In  Bonaria  australi. — v.  $» 
in  herb.  Hook.    Tweedie  (Patagonia). 

This  plant  was  collected  by  Tweedie  in  the  southern  portion 

22* 
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of  the  province  of  Buenos  Ayres,  towards  the  Rio  Colorado  and 
Bahia  Blanca — a  country  always  denominated  by  him  ^'Pata^ 
gonia."  It  is  wholly  covered  with  a  dense  yellowish  pubescence ; 
the  leaves  are  about  1^  line  long,  ^  line  broad,  the  peduncle 
1  line  long,  the  calyx  1  line^  the  tube  of  the  corolla  If  line^  the 
segments  of  the  border  a  trifle  longer;  the  berry  is  L^  line  in 
diameter^  enclosed  by  the  embracing  lobes  of  the  calyx*. 

64.  Lycium  Patagonicum  (n.  sp.); — subinerme^  subglabrum^  ra- 
mosum^  ramulis  glabris^  angulato-costatis,  costis  helvolis  e 
cupula  conspicua  axillari  utrinque  decurrentibus ;  foliis  al- 
ternis^  rarius  fasciculatis^  parvis  et  ovatis,  aut  longiuscuhs  et 
spathulato-linearibus^  camosulis,  margine  incrassatis^  inter- 
dum  glabriusculis  et  glanduloso-punctulatis^  vel  sparse  pubes* 
centibus^  pilis  brevissimis  rigidis  articulatis  aut  brachiatis, 
brevissime  petiolatis ;  floribus  soUtariis^  calyce  5-dentato^  pe- 
dunculoque  pubescente  j  coroUse  tubo  infundibuliformi^  calyce 
fere  duplo  longiore^  infeme  e  medio  cylindrico,  et  hinc  annulo 
carnoso  crebre  piloso  extus  donato^  limbi  laciniis  5^  oblongis^ 
margine  ciliatis^  tubo  sublongioribus ;  staminibus  in  contrac- 
tionem  tubi  insertis^  filamentis  imo  geniculatis^  et  hinc  glan- 
dula  lineari  plana  glabra  margine  fimbriata  signatis^  subsequa- 
libus^  exsertis ;  bacca  ovata,  coccinea^  calyce  suffulta. — Pata- 
gonia.— V.  8.  in  herb.  Hook.    (St.  Elena)  Capt.  King, 

A  plant  much  resembUng  in  appearance  L.  infaustumy  but  de- 
cidedly different  in  its  floral  structure.  The  leaves  are  from  2  to 
5  lines  long^  1  line  broad ;  the  pedicel  is  2\  lines^  the  calyx  2 
lines,  and  the  corolla  3^  lines  in  length ;  the  tube  of  the  latter 
has  five  small  tufts  of  hair  alternating  with  the  ciliated  glands  of 
the  filaments;  the  berry  is  2^  lines  long  and  2  lines  broad t« 

65.  Lycium  scoparium  (n.  sp.) ; — inerme,  divaricato-  et  virgato- 
ramosum,  pilis  brevissimis  rigidis  articulatis  et  brachiatis  ubi- 
que  hirtulum ;  ramulis  angulato-costatis,  glauco-roridis,  axillis 
approximatis^  cupulari-nodosis ;  foliis  fasciculatis,  anguste  vel 
latiore  linearibus,  utrinque  pubescentibus,  in  petiolum  brevis- 
simum  attenuatis;  floribus  solitariis,  breviter  pedunculatis, 
calyce  hirsuto^  dentibus  5^  lineari-acutis,  tubo  duplo  longi- 
oriDus^  sinubus  rotundatis,  coroUse  extus  pubescentis  laciniis  5, 
oblongis^  patentibus,  tubo  infundibuliformi  paullo  longioribus, 
staminibus  exsertis  coroUse  sequilongis^  stylo  istis  longiore, 
bacca  globosa,  coccinea. — In  Provinciis  Mendozae  et  S.  Ludo- 
vicse  Argentinorum. — v.  v. 

*  A  representation  of  this  plant  with  analysis  of  its  flower  is  shown 
{loc,  dt,)  in  plate  72  E. 
t  This  species  with  floral  section  is  given  {loc.  eit.)  in  plate  72  F. 
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This  is  an  extremely  polymorphous  species^  under  which  I 
have  united  many  forms  which  I  formerly  considered  as  distinct 
species^  but  as  there  is  little  apparent  difference  in  their  floral 
structure  they  must  be  regarded  as  mere  varieties.  They  are  all 
widely  spread  over  the  extensive  desert  plains  that  skirt  the 
eastern  side  of  the  Andes ;  many  even  reach  the  Atlantic :  they 
vary  greatly  in  the  shape  and  size  of  the  leaves  even  in  the  same 
plants  in  their  more  glabrous  or  pubescent  habit^  or  in  a  greater 
abundance  or  paucity  of  leaves  and  flowers.  This  species  is 
closely  assimilated  to  L,  salsum  and  L,  Chilense,  but  still  more 
approaching  L.  Grevilleanum,  In  that  variety  which  I  have 
taken  as  the  type  of  the  species^  the  whole  plant  is  more  pubes- 
cent^ the  leaves  linear^  somewhat  acute^  2  to  5  lines  long^  ?  ^o  f 
line  broad^  tapering  into  a  short  slender  petiole :  the  pedimcle  is 
f  line  long;  the  tube  of  the  pubescent  calyx  is  ^  line  long^  its 
pointed  linear  teeth  1  line  in  length ;  the  tube  of  the  corolla  is 
pubescent  externally^  1^  line  long^  the  lobes  of  the  border  2^ 
lines  long  and  1^  line  broad;  the  nearly  equal  stamens^  3  lines 
in  lengthy  attain  the  ends  of  the  segments :  the  ovary  and  style 
are  4^  lines  long.  I  found  this  plant  on  the  Alto  del  Yeso^  a 
low  mountain  range  in  the  province  of  San  Luiz^  bordering  on 
that  of  Mendoza.  In  this^  as  in  all  the  other  varieties^  the  sta- 
mens exhibit  the  same  peculiar  linear  gland  with  fimbriated 
margins  which  I  have  described  in  the  foregoing  species^  and 
similar  tufts  of  hair  upon  the  inner  face  of  the  tube^  alternating 
with  the  staminal  glands*. 

Var.  13,  lineare :  the  leaves  are  here  more  copious^  not  so  pubes- 
cent, 6  to  12  lines  long,  ^  to  1  line  broad,  but  in  the  same 
specimen  often  not  more  than  3  lines  in  length  :  this  I  col- 
lected also  on  the  Alto  del  Yeso  as  well  as  the  Coral  de  Desa- 
guadero  in  the  same  province  f. 

Var.  7.  confertifoUum :  here  the  leaves  are  broader,  oblong,  and 
mpre  glandularly  pubescent,  4  to  6  lines  long,  1^  line  broad ; 
the  axils  are  closely  approximated  at  the  extremities  of  the 
branchlets,  so  that  the  fascicles  of  leaves  appear  crowded :  the 
branchlets  issue  from  the  branches  at  right  angles,  or  some- 
times curving  downwards ;  the  cup-shaped  nodes  are  Unusually 
prominent.  I  found  this  variety  in  the  province  of  Mendoza : 
it  is  the  same  as  a  specimen  in  Sir  Wm«  Hooker^s  herbarium 
collected  by  Dr.  Gillies  [L.  Hookerianum,  Gill.  MSS.j:)* 

Var.  8.  divaricatum :  a  variety  greatly  resembling  the  last  in  its 

*  This  plaat.  with  floral  analysis  is  shown  {loc.  cit,)  in  plate  73  A. 
t  A  figure  oi  this  variety  with  details  is  ^ven  {loc,  cit,)  in  plate  73  B. 
;|;  A  representation  of  this  plant  with  detaus  is  given  {loc,  cit.),  plate  73  G. 
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spreading  branches  and  pale  stem^  with  raised  costate  lines 
decurrent  from  each  margin  of  the  cupular  nodes ;  the  leaves 
are  similar  in  form,  less  dense,  quite  glabrous,  with  the  excep- 
tion of  the  yoimger  leaves,  which  are  slightly  pubescent ;  they 
are  4  to  7  lines  long,  1  to  2  lines  broad ;  the  berry  is  globular, 
of  a  crimson  colour,  and  supported  by  the  cup-shaped  toothed 
calyx.  I  found  this  growing  abundantly  in  the  Travesia  or 
desert  tract  of  Mendoza*. 

Var.  6.  affine :  ramulis  subvirgatis,  strictis,  pallide  pubescen- 
tibus,  nodis  axillaribus  valde  prominentibus ;  foliis  fascicu- 
latis,  oblongis,  utrinque  acutis,  rigidis,  pallide  flavescentibus, 
pilis  brevibus  brachiatis  fere  stellatis  pubescentibus ;  floribus 
solitariis  aut  geminis,  longiuscuUs,  pedunculatis,  calyce  obco- 
nico,  acute  5-dentato,  pubescente,  corolla  pilosa. — v,  s.  in  herb. 
Hook,    (Mendoza)  Gillies  sub  nomine  L.  affine  MSS. 

The  leaves  have  a  yellowish  hue  when  dried ;  they  are  from  6 
to  7  lines  long,  1^  to  If  line  broad,  the  petiole  being  almost 
obsolete  :  the  peduncle  is  erect,  2  lines  long,  the  very  pubescent 
calyx  1^  line  long;  the  tube  of  the  corolla  is  1^  line  long,  thick, 
and  contracted  at  base,  where  it  is  surrounded  by  a  densely 
tomentose  ring ;  the  segments  of  the  border  are  2  lines  long, 
oblong,  and  extremely  pubescentf. 

66.  Lycium  Grevilleanum,  Gill.  MSS.  (n.  sp.); — inerme,  ramis 
griseis,  ramulis  pallidis,  striatis,  pubescentibus;  foliis  e  nodis 
cupulatis  fasciculatis,  vel  soHtariis,  spathulato-lanceolatis,  vel 
linearibus,  apice  calloso  submucronatis,  margine  cartilagineo, 
carnosis,  utrinque  ramulisque  pilis  brevissimis  rigidiusculis 
brachiatis  pubescentibus ;  floribus  e  fasciculis  solitariis,  pubes- 
centibus, pedunculo  tenui,  calyce  poculiformi,  5-dentato,  den- 
tibus  acutis,  coroUse  tubo  imo  coarctato  annulo  barbato  cincto, 
infundibuliformi,  limbi  laciniis  ovato-oblongis,  staminibus  in- 
clusis,  insequalibus,  filamentis  in  coarctationem  tubi  insertis, 
hinc  glandula  lineari  Isevi  margine  dense  fimbriata  donatis, 
imo  geniculatis,  inde  glabris,  2  faucem  attingentibus,^3  paullo 
longioribus ;  stylo  subexserto ;  bacca  ovata,  sicco  fusco-brun- 
nea,  calyce  suffulta. — In  Provinciis  Mendozse  et  Tucuman 
Argentinorum. — v.  s.  in  herb.  Hook.  (El  Tortoral.  L.  GrevU- 
leanum,  GilL  MSS.) 

This  plant  is  of  straggling  bushy  habit,  and  grows  abundantly 
in  the  moist  pasturages  to  the  southward  of  Mendoza.   It  much 

*  This  is  shown  with  floral  analysis  {loc.  cit.),  plate  73  D. 
t  A  figure  of  this  variety  with   sectional  details  is  given  {loc.  cit.), 
plate  73  E. 
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resembles  L.  scoparium,  and  might  almost  be  considered  as  a 
variety  of  that  species^  which  is  equally  abundant  in  drier  places ; 
it  differs  however  in  having  the  stamens  and  style  much  shorter. 
The  leaves  are  5  lines  to  1  inch  long^  1  to  1|  line  broad :  the  pe- 
duncle measures  3  lines ;  the  calyx^  2^  lines  long^  ia  divided  nearly 
half>way  into  five  narrow  acute  erect  teeth ;  the  corolla  much 
resembles  that  of  L.  Chiknse  in  form^  size^  and  colour^  and  is 
equally  pubescent  externally,  the  tube  being  1  ^  line,  and  the  seg- 
ments of  the  border  2  lines  in  length ;  the  tube  a  little  above  its 
base  is  much  constricted,  fleshy,  and  clothed  by  a  densely  barbate 
ring:  the  stamens  are  inserted  a  little  above  the  constricted 
portion  of  the  tube,  where  they  are  geniculated  and  glabrous ; 
above  this  they  are  each  furnished  with*  an  adnate  fimbriated 
linear  gland,  forming  together  a  fornix,  that  closes  the  mouth  of 
the  corolla  over  the  ovary ;  the  berry  is  nearly  4  lines  long  and 
8  lines  broad*. 

67.  Lycium  erosum  (n.  sp.) ; — ^inerme,  ramosum,  ramulis  graci- 
libus,  virgatis,  pallidis,  striatis,  nodis  cupuliformibus ;  foliis 
alternis,  lanceolato-ellipticis,  acutiusculis,  versus  basin  atte- 
nuatis,  vel  interdum  rotundatis,  breviter  petiolatis,  margine 
erosis,  pilisque  glandulosis  ciliatis,  vetustioribus  utrinque 
glabris  et  punctis  minutissimis  elevatis  albidis  rugosis,  junio- 
ribus  pubescentibus ;  floribus  solitariis  pedunculatis,  calycis 
laciniis  5  acutissimis  subulato-hnearibus  tubo  brevi  costato 
duplo  longioribus,  margine  ciliatis,  sinubus  rotundatis,  mem- 
branaceis,  corolla  cserulea,  lineis  violaceis  venosis,  tubo  brevi 
imo  coarctato  et  annulo  dense  barbato  extus  cincto,  limbi  laci- 
niis 5  oblongis  tubo  3-plo  longioribus,  staminibus  5  longe 
exsertis,  filamentis  e  coarctatione  basali  orta,  hinc  infra  glan- 
dulam  dilatatam  crassam  margine  dense  barbatam  genictdatis, 
3  limbo  sequilongis,  2  pauUo  brevioribus ;  bacca  oblonga,  calyce 
suffulta. — Frayle  Muerto,  Prov.  Buenos  Ayres, — v.  v. 

Specimens  of  this  very  distinct  species  exist  also  in  Sir  Wm. 
Hooker^s  herbarium,  collected  by  Tweedie  in  Buenos  Ayres, 
Uruguay,  Entre  Rios,  Banda  Oriental,  and  the  banks  of  the  river 
Parana.  It  is  readily  distinguished  by  its  rather  large  alternate 
leaves  covered  with  minute  white  spots,  with  its  margins  always 
unevenly  jagged ;  they  are  from  4  lines  to  If  inch  long,  inclu- 
ding the  short  petiole,  and  from  3  to  6  lines  broad;  they  are 
sometimes  small  and  more  ovate ;  the  older  leaves  are  glabrous, 
those  in  the  younger  axils  are  large  and  generally  alternate :  the 
peduncle  is  2^  or  3  lines  long ;  the  calyx  including  its  segments 

*  This  plant,  with  analytical  structure  of  the  flower,  is  shown  (loc.  citJ) 
in  plate  73  F. 
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is  2  lines  loiig ;  the  tube  of  the  corolla  is  2  lines^  the  lobes  of  itir 
border  3  lines  long ;  the  tube  is  encircled  in  its  constricted  part 
by  a  narrow  densely  pilose  ring,  and  is  bearded  internally  be^ 
tweei^  the  insertion  of  the  stamens ;  the  filaments  are  thick^ 
fleshy,  and  geuiculated  at  their  origin  below  the  fleshy  glands^ 
which  form  a  fornix  dosing  the  mouth  of  the  corolla :  the  berry- 
is  crimson,  oval,  supported  by  the  cup-shaped  calyx  with  its  teeth 
reflexed ;  it  is  3  lines  long  and  2  lines  broad*. 

Species  incerta  seciionis. 

68.  Lycium  Gilliesianum  (n.  sp.).  L.  rigidum.  Gill.  M8S.  mm.; 
7^Ak7i5.  ;-— imbricato-ramosum,  spinosum,  ramulis  valde  flexa-: 
osis,  griseo-glaucis,  spinis  validis,  longiusculis,  divaricatis,. 
approximatis^  foliiferis;  foliis  fasciculatis,  glaberrimis,  car- 
nosis,  spathulato-oblongis,  obtusis,  in  petiolum  brevissimum 
attenuatis ;  floribus  solitariis  aut  geminis,  pedunculo  glabro, 
folio  tertio  vel  dimidio  breviori ;  bacca  ovaU,  calyce  5-dentato 
sufiFulta. — Prov.  Mendozse. — v.  s.  in  herb.  Hook.  Copuncoa 
{GiUiesMSS.). 

This  is  a  very  distinct  species,  much  resembling  L.  fuscumy  and 
in  all  probability  is  referable  to  the  same  section :  the  branchlets 
are  very  flexuose  and  thick ;  the  strong  axillary  spines,  which  are 
about  I  an  inch  apart,  and  1  or  1^  inch  long,  bear  fascicles  of 
leaves  at  intervals  of  every  2  or  3  lines ;  the  leaves  are  4  to  7 
lines  long  and  1  line  broad;  the  peduncle  is  2  lines  long,  the 
calyx  about  1^  line  in  length;  the  dark-coloured  berry  3  lines 
long  and  2  lines  in  diameter :  flowers  are  wanting  in  the  only 
specimen  I  have  seenf. 

69.  Lycium  Americanum,  Jacq.  Stirp.  Amer.  50; — frutex  orgy- 
alis,  elegans,  diffusus,  ramis  teretibus,  tenuibus,  longissimis^ 
leucophseis,  spinis  axillaribuis,  validis  et  foliiferis;  foliis  in 
axillis  fasciculatis  (3-7),  cuneato-oblongis,  se^silibus,  crassi- 
usculis ;  floribus  solitariis,  rarius  binis,  pedunqulatis ;  calyce 
campanulato,  sequaliter  5-defntato,  corolla  poUicari,  purpureo- 
albida,  tubo  injfundibuliformi  calyce  duplo  longiore,  Umbi  laci- 
niis  5,  rotundato-ovatis,  patentissimis,.tubo  duplo  brevioribus, 
staminibus  infra  faucem  insertis,  paullo  exsertis,  filamentis 
imo  hirsutis,  stylo  longitudine  staminum ;  bacca  pisello  minore, 
obcordato-turbinata,  nigra,  nitidissima,  calyce  dimidio  bre- 
viore  suffulta. — San  Domingo,  in  arenosis  maritimis. 

*  A  drawing  of  this  species  with  sectional  details  is  given  {loc,  cit.)  in 
plate  74  A. 

t  A  figure  of  this  plant  is  given  {loc.  cit.),  plate  74  B. 
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This  species  seems,  ta  have  escaped  the  notice  of  botanists^ 
although  published  ninety  years  ago^  as  I  do  not  find  it  included 
in  the  lists  of  any  of  the  earlier  authors^  nor  in  Steudel,  Walpers, 
or  yet  more  modern  arrangements.  The  characters  given  by 
Jacquin  appear  to  conform  with  those  of  Lycium :  the  only 
genus  with  which  it  is  likely  to  be  confounded  is  Dunalia.  It  is 
described  as  a  handsome  shrub  with  crowded  leaves^  and  its 
flowers  must  be  the  largest  in  the  genus.  From  5  to  7  leaves 
are  fasciculated  in  each  axil ;  they  are  sessile^  tapering  from  the 
summit  to  the  base^  quite  smooth^  fleshy,  nearly  an  inch  long ; 
the  calyx  is  3  lines  long,  the  corolla  is  slender  and  an  inch  in 
length. 

Lycia  ewclusa. 


L.  aggregatum,  R,  Sf  P. 
L.  an^ustifolium.  Mill, 
L.  apiculatum.  Dun, 
L.  arborescens.  Hook, 
L.  Barbarum,  hour. 
L.  barbatum,  Thunb, 
L.  Boerhaavifolium,  L, 
L.  campanulatumi  B,  Mey, 
L.  canum^  Gill, 
L.  Capense,  Mill, 
L.  capsiUare^  h, 

L.  Chinense,  L. 
L.  ciliatum,  SchL 
L.  Cochinchinense 
L.  cordatum,  MUl, 

L.  comifolium,  H,  JB.  K, 
L.  disticbum,  Mey, 

L.  foetidum,  L. 

L.  floribundum,  H,  B,  K,  (non  Dun,) 

L.  fucbsioides,  H.  B,  K,  1 

L.  fiiehsioides,  hort,        J. 


=  Acnistus  aggregatua,  Miers, 

=  Lycium  tenue,  Willd, 

=  Lycium  cinereum,  Thunb, 

=:  Acnistus  aggregatus,  Miers, 

=  Lycium  vulgare,  Dun, 

^  Plectroniaventosa,  L. 

=:  Grabowskya  Boerhaavifolia. 

=  Lycium  Afrum,  L, 

=  Lycium  Chilense,  Miers, 

=  Lycium  tetrandrum*  Thunb, 

=  a  genere  et  ab  ordine  certe  ex- 

pellendum. 
=  Lycium  vulgare,  Dun, 
=  Salpichroma  ciliatum,  Miers, 
•=■  Lycium  vulgare.  Dun, 
=  certe  non  Lycium  ob  foliis  oppo- 

sitis  cordatisque. 
=  Chsnesthes  cornifolia,  Miers, 
=  e  genere  et  forsan  ab  ordine  re- 

pellendum  *, 
=  Lerissa  fcetida. 
=  Acnistus  floribundus,  G.  Don, 

=  Cheenesthes  fuchsioides,  Miers, 


*  This  plant,  found  by  Meyen  in  the  Cordillera  of  Southern  Peru,  has 
been  referred  to  Lycium  and  Grabowskya,  but  it  appears  to  me  that  it 
cannot  belong  to  either :  its  long  simple  distichous  patent  branches,  termi- 
nating in  a  spine,  indicate  an  opposition,  not  an  alternation  of  its  axils  and 
leaves ;  its  leaves  are  deseribed  as  minute,  but  not  as  being  clustered  or 
fascicled;  the  corolla  of  its  solitary  flowers  is  cseruleous,  with  a  large 
funnel-shaped  limb  and  small  erect  segments,  together  with  included  sta- 
mens. There  is  little  here  conforming  to  Lycium  or  Grabowskya,  In  its 
peculiar  habit,  its  minute  leaves,  its  calyx,  the  colour  and  shape  of  its 
flowers,  it  approaches  more  closely  to  the  curious  Bignoniaceous  plant 
which  I  found  in  the  Cordillera  of  Mendoza,  and  which  I  described  under 
the  name  of  Oxycladus  aphyUus,  a  supposition  rendered  still  more  pro- 
bable from  the  analogous  locality  of  its  origin. 
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L.  gesnerioides,  H,  B.  K. 
L.  gracile,  Meyen 
L.  erandiflorum,  Willd, 
L.  Uuayaquilense,  H.  B.  K, 
L.  halimifolium,  MiU, 
L.  heterophyllum,  Murr. 

L.  horridnm,  Thunb. 

L.  horridum,  H.  J5.  IC. 

L.  Indicum,  Retz.  {non  R.  Wight) 

L.  inenne,  Lt.f, 

L.  Japonicuxn,  T/lund. 

L.  lanceolatum,  Poir, 

L.  Loxense,  H.  J5.  IC. 

L.  maGranthum,  Bucking, 

L.  macrophyUum,  J5«n/i. 

L.  Mediterraneum,  Dun, 

L.  megistocarpum,  Dtin. 

L.  Meyenianum,  J\r.  a6  J?. 

L.  microphyllum,  H.  B,  K. 

L.  microphyllum,  Duh. 

L.  nutans.  Pop. 

L.  obovatum.  Bucking, 

L.  obovatum,  12.  4r  l'* 

L.  obtusum,  Willi, 

L.  ovale,  FTilW.     1 

L.  ovatum,  Willd,  j 

L.  ovatum,  2^A. 

L.  parvifolium,  12.  Sf  Sck, 

L.  propinquum,  G.  Don 

L.  pulcbellum,  ilfarf .  Sf  Gall, 

L.  Quitense,  HboX:. 

L.  quadrifidum,  Mo^no  et  Sess^ 

L.  Kuthenicum,  Dun.  {non  Murr,) 

L.  scabrum,  N.  ab  E. 

L.  salicifolium.  Mill. 

L.  salsum,  Bartr,  {non  12.  ^f*  P.) 

L.  serpyllifolium.  Dun, 

L.  Shawii,  12.  8f  Sck. 
L.  Sinense,  Ao9^. 
L.  spatbulatum,  12.  Sf  P. 
L.  spatbulatum,  Matk, 
L.  subglobosum,  Dun, 
L.  Thunbergii,  6.  Don 
L.  Trewianum,  Duk, 
L.  turbinatum,  Duk, 
L.  umbellatum,  12.  4*  P* 
L.  umbrosum,  H.  £.  K, 


=:  Chsenesthes  gesnerioides,  Mierss 

=  Lycium  salsum,  12.  4*  P* 

=  Acnistus  erandiflorus,  Miers, 

=:  Acnistus  Uuayaquilensis,  G.  Don. 

=:  Lycium  barbarum,  L, 

=s  Grabowskya  Boerhaavifolia,  FK.- 

ilrn. 
^  Lycium  tetrandrum,  Tkunb, 
=  Lycioplesium  horridum,  Miers, 
r=  Lerissa  foetida,  Comm, 
=:  Plectronia  ventosa,  jL. 
=:  Lerissa  foetida,  Comm. 
=  Lycium  vulgare.  Dun, 
=  Chsenestbes  Loxensis,  Miers, 
=:  Rhizogum  trichotomum,  BurcA. 
=  Acnistus  Bentbami,  Miers, 
=  Lycium  Europseum,  L. 
=  Lycium  vulgare.  Dun, 
=:  Lycioplesium  Meyenianum,Mfer<. 
=  Lycioplesium  borridum,  Miers, 
=  Lycium  camosum,  L, 
^  Lycium  Chilense,  Miers, 
=  Ehretia  Capensis,  AfmnL 
=  Lycioplesium  obovatum,  Miers, 
=  Chsenesthes  umbrosa,  Miers. 

=  Chsenestbes  comifolia,  Miers, 

=  Lycium  vulgare.  Dun, 

=r  Lycioplesium  pulcbellum,  Miers. 

=  Lycium  Afrum,  L. 

=:  Lycioplesium  pulcbellum,  Miers, 

=  Poedlochroma  Quitense,  Miers, 

=  Lycium  Carolianum,  Mick, 

=  Lycium  Tataricum,  Pa//. 

=  Lycium  scoparium  ?  Miers, 

=  Lycium  Europseum,  L. 

=  Lycium  Caroliajium,  Mick, 

=  Peliostomum  serpylUfolium, 

Miers, 
^  Lycium  barbarum  ?  X#. 
=  Lycium  ignarum,  Miers. 
=  Acnistus  spathulatus,  G.  Don, 
=  Dunalia  acnistoides,  Miers, 
=  Lycium  vulgare,  Dtin. 
=:  Lycium  oxycarpum?  Dun, 
=  Lycium  vulgare.  Dun, 
=  Lycium  vulgare.  Dun, 
=  Acnistus  umbellatus,  Miers, 
=  Chaenesthes  umbrosa,  Miers. 
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XXXII. — On  the  Occurrence  of  the  Bottle-headed  Whalcy  Hy- 
peroodon bidens^  Flem,,  and  Remarks  thereon.  By  William 
Thompson^  Esq. 

I  HAVE  lately  had  an  opportunity  of  carefully  examining  two 
specimens  of  the  Bottle-headed  Whale^  an  old  female  and  a  young 
female^  and  now  forward  you  a  copy  of  my  notes  made  on  the 
spot.  The  only  work  on  the  British  Cetacea  to  which  I  have 
access  is  that  by  Professor  Bell  on  the  British  Mammalia^  which 
includes  the  Cetacea.  In  that  work  I  find  that  the  occurrence 
of  the  Bottle-head  on  the  English  coast  is  very  rare,  and  Bri- 
tish naturalists  are  enjoined  to  be  very  careful  in  examining  any 
specimens  they  may  have  the  good  fortune  to  meet  with.  The 
pleasant  task  has  fallen  to  my  lot,  and  I  trust  the  trouble  I  have 
taken  and  the  accuracy  of  my  measurements  will  leave  nothing 
to  be  wished  for  on  this  point.  I  first  carefully  measured  the 
larger  of  the  two,  and  the  following  results  I  confidently  oflFer 
to  the  notice  of  naturalists.  The  whole  of  the  measurements 
were  taken  with  a  tape,  and  also  a  two-fuot  rule.  In  all  cases, 
unless  otherwise  particularly  mentioned,  the  measurements  were 
taken  from  point  to  point;  for  instance,  in  computing  the 
distance  from  the  snout  to  the  blowhole,  the  tape  was  drawn 
from  one  point  to  the  other,  and  was  not  laid  along  the  facial 
angle.     With  these  remarks  I  lay  before  you  the  measurements. 

ft.   in. 
Extreme  length  from  the  end  of  the  snout  to  the  fork  of  the 

caudal 24     0 

Length  of  the  tips  of  the  caudal  beyond  the  fork   0    8 

(Thus  making  the  length  24  ft.  8  mches.) 

Length  from  the  end  of  the  snout  to  the  eye  3  10 

Length  from  the  end  of  the  snout  to  the  pectoral  6    2 

Length  frora  the  end  of  the  snout  to  the  dorsal 14    6 

Length  from  the  end  of  the  snout  and  following  the  Une  of  the 

bdlv  to  the  vulva   16    4 

Length  from  caudal  to  the  back  edge  of  the  dorsal     7    5 

Length  from  caudal  to  the  vulva  7    6 

Length  of  upper  mandible  from  the  tip  of  the  snout  to  the 

angle  of  the  mouth     2    4 

Length  of  under  mandible  from  the  tip  of  the  snout  to  the 

angle  of  the  mouth     2    6 

Length  of  blowhole  from  tip  to  tip   « 0    6 

Distance  of  blowhole  from  the  tip  of  the  snout   4  10 

Extent  of  caudal  from  tip  to  tip 6    0 

I/cngth  of  dorsal  at  its  base  1   11 

Height  of  dorsal  along  its  front  edge    1  11 

Height  of  dorsal  at  its  back  edge 1     2 

Length  of  pectoral,  including  the  portion  that  is  not  free  2  10 

Breadth  of^ pectoral  in  its  widest  part  .•••  0  10 

(The  widest  part  is  1  ft.  4  in.  from  the  tip  of  the  fin.) 

Length  of  vulva 2    0 
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ft.  in. 

Length  of  eye-opening  0  2    - 

Width  of  eye-opening    • 0  Of 

Distance  from  eye  to  ear    0  1\ 

Depth  of  the  mandibles  at  the  base 0  9 

Depth  of  forehead  1  9 

Height  of  head   2  8 

Width  of  pdate  0  6 

Width  of  lower  mandible  0  5 

Circumference  of  upper  mandible     1  6 

Circumference  of  lower  mandible 1  8 

Circumference  of  body  at  the  pectoral 11  10 

Circumference  in  front  of  the  dorsal     11  4 

Circumference  behind  the  dorsal  9  10 

Circumference  at  base  of  the  caudal     3  2 

The  greatest  circumference,  which  was  exactly  9  ft.  3  in.  from 

the  tip  of  the  snout     13  8 

The  measurements  are  very  numerous^  but  I  was  most  anxious 
to  leave  nothing  imdone  or  in  doubt. 

In  the  specimen  I  am  now  describings  which  is  the  larger  of 
the  two,  the  forehead  is  very  high  and  more  perpendicular 
than  in  Mr.  BelFs  figure  in  the  'British  Mammalia/  but 
which  otherwise  gives  a  very  good  idea  of  the  animal ;  it  re- 
minded me  of  that  part  in  a  King  Charleses  spaniel.  The  snout 
was  14  inches  in  length,  rounded  at  the  end ;  the  sides  of  it  were 
appressed.  The  palate,  as  well  as  the  surface  of  the  lower  jaw^ 
were  crowded  with  smsJl  tubercles,  which,  as  well  as  the  whole 
of  that  portion,  were  extremely  hard  to  the  touch ;  but  as  the 
animals  were  caught  the  day  previous  to  that  on  which  I  ex- 
amined them,  the  hardness  might  have  partly  arisen  firom  their 
having  become  dry :  I  could  not  detect  anything  that  would  in- 
duce me  to  suppose  them  to  be  rudimentary  vestiges  of  whale- 
bone. I  sought  carefully  for  teeth,  but  could  find  none  whatever, 
neither  could  I  feel  any  in  the  gums ;  they  were  in  fact  wanting. 
Under  the  lower  jaw,  the  position  of  .the  inferior  maxillae  is 
marked  by  a  suture  running  their  whole  length  and  united 
together  at  the  chin.  The  tongue  was  very  large,  short,  and 
rounded,  and  reaches  to  within  13  inches  from  the  tip  of  the 
snout ;  it  appears  to  be  a  bag  of  skin,  containing  blubber  and  not 
flesh,  and  was  of  a  purplish  colour.  The  blowhole  is  in  the  shape 
of  a  crescent  wxth  the  horns  turned  forwards,  and  not  backwards 
as  stated  in  Bell  and  Jenyns ;  the  orifice  is  covered  with  a  skin 
valve.  The  dorsal,  which  is  very  small  for  the  size  of  the  ani- 
mal, and  which  can  be  of  but  little  if  any  use,  is  placed  consi- 
derably nearer  the  tail  than  the  head ;  it  inclines  backwards  at 
an  acute  angle,  and  has  its  posterior  edge  (which  is  on  a  line 
with  the  centre  of  the  vulva)  much  hollowed  out.  The  body  for 
the  distance  of  about  4  feet  from  the  base  of  the  caudal  is  com- 
pressed at  the  sides,  and  runs  ofi^  to  a  keel  on  both  back  tend 
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belly.     The  caudal,  which  as  in  all  whales  is  placed  horizontally^ 
is  not  hollowed  out  to  any  great  extent :  by  means  of  a  Une 
stretched  from  tip  to  tip^  I  found  that  in  the  middle  it  was 
hollowed  out  to  the  depth  of  8  inches.     The  pectorals  are  also 
very  small  and  terminate  in  an  acute  angle ;  they  are  placed  on 
a  line  with  the  imder  side  of  the  mandibles,  and  are  3  feet  apart ; 
the  length  of  the  free  portion  is  about  18  inches.     The  vulva 
and  the  anus  are  externally  apparently  in  one,  but  in  the  calf 
they  are  quite  distinct.    The  mammae  were  small,  and  measured 
longitudinally  3  inches ;  in  the  middle  of  each  was  a  hole  in  which 
you  could  insert  a  finger ;  they  were  very  short,  not  half  an  inch 
m  length,  and  appeared  composed  of  wrinkled  skin ;  they  were 
placed  one  on  each  side  of,  and  in  immediate  proximity  to,  the 
anus.     That  portion  of  the  vulva  which  was  exposed  to  view 
measured  2  feet  in  length,  and  was  composed  of  soft  wrinkled 
skin,  very  baggy  and  of  a  deep  lead-colour.     Milk  was  oozing 
from  the  teats,  from  which  we  may  infer  that  the  calf  was  not 
completely  weaned ;  the  milk  was  creamy  and  yellowish,  appa- 
rently very  rich.     The  belly  was  blackish-gray,  deepening  to 
half-way  up  each  side ;  the  remainder  of  the  body  was  of  a  dark 
brown^  nearly  black ;  the  head  and  snout  are  of  a  much  lighter 
brown  than  the  rest  of  the  body,  and  have  a  yellowish  tinge.   The 
eye,  which  is  small  in  companson  with  the  size  of  the  animal,  is 
of  the  same  size  as  in  the  young  one.     At  the  base  of  the  snout 
and  of  the  forehead  I  noticed  somq  extraordinary  markings.  The 
marks  consisted  of  several  circles  about  half  an  inch  in  diameter ; 
on  the  outside  these  circles  were  placed  most  irregularly,  some 
being  an  inch  apart^  and  others  being  clustered  together  and 
overlying  each  other.    Each  circle  was  composed  of  eight  or  ten 
small  circles  about  the  size  of  a  pin's  head  :  the  regularity  dis- 
played in  each  circle  was  such,  that  at  the  first  glance  it'appeared 
as  if  they  had  all  been  made  by  one  and  the  same  stamp  \  on 
consideration  it  struck  me  that  the  marks  might  have  been 
caused  by  the  whale  louse,  one  of  which  I  found  on  the  younger 
whale. 

The  whale  calf  measured  16  ft.  8  in.  in  length;  from  tip  of 
snout  to  eye  2  ft.  6  in. ;  snout  to  blowhole  2  ft.  10  in.  \  snout 
to  blowhole,  measured  along  the  curve  of  the  forehead,  2ft.  11^  in.; 
blowhole  to  dorsal  7  ft.  8  in. ;  the  attached  end  of  the  pectorals 
are  1  ft.  7  in.  apart ;  length  of  vulva  8  in. ;  distance  from  vulva 
to  anus  8^  in.  No  appearance  of  mammse.  The  eye  is  the  same 
size  as  in  the  old  whale.  The  snout  is  shorter  in  proportion,  and 
the  body  darker.  The  whales  had  unfortunately  been  kept  too 
long  before  they  were  cut  up ;  one  in  fact  burst,  from  the  quan- 
tity of  gas  that  had  accumulated,  and  this  was  rendered  worse 
in.cDn9equence  of  its  not  having  been  bled.     The  flesh  was  of 
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a  deep  red^  nearly  black,  but  as  it  had  not  been  bled,  this  might 
have  made  some  difference.  The  intestines  I  did  not  see,  but 
was  informed  they  were  not  of  very  great  bulk  and  scarcely 
filled  a  wheelbarrow.  The  blubber  laid  the  thickest  at  the 
middle  of  the  body,  where  it  was  3  inches  in  depth.  The  fore- 
head under  the  layer  of  blubber  consisted  of  a  fatty  substance 
very  rich  in  oil ;  from  it  ran  a  large  quantity  of  pure  and  limpid 
oil.  A  quantity  of  oil  ran  from  the  mouth,  and  falling  on  the 
ground  coagulated,  and  had  the  appearance  of  salad  oil  in  a 
frozen  state. 

They  were  both  caught  on  the  2nd  of  October,  having  run 
ashore  within  a  few  hundred  yards  of  each  other  in  Portland 
Roads ;  the  calf  was  first  secured. 

Weymouth,  Oct.  13,  1854. 


XXXIII. — On  the  Primitive  Diversity  and  Number  of  Animals  m 

Geological  Times.     By  L.  Aoassiz*. 

There  is  a  view  generally  entertained  by  naturalists  and  geolo- 
gists, that  genera  and  species  of  animals  and  plants  are  far  more 
numerous  in  the  present  age  of  the  world  than  at  any  previous 
geological  period.  This  seems  to  me  an  entire  misconception 
of  the  character  and  diversity  of  the  fossils  which  have  been  dis- 
covered in  the  different  geological  formations,  and  to  rest  upon 
estimates  which  are  not  made  within  the  same  limits  and  with 
the  same  standard.  Whenever  a  comparison  of  the  diversity  and 
number  of  fossils  of  any  geological  period  has  been  made  with 
those  of  the  living  animals  and  plants  belonging  to  the  same 
classes  ai^d  families,  it  has  been  done  under  the  tacit  assumption, 
which  seems  to  me  entirely  unjustifiable,  that  the  fossils  formerly 
inhabiting  our  globe  are  known  to  the  same  extent  as  the  animals 
which  live  at  present  upon  its  surface ;  while  it  should  be  well 
understood,  that  however  accurate  our  knowledge  of  fossils  may 
be,  it  has  been  restricted,  for  each  geological  formation,  to  a  few 
circumscribed  areas.  Comparisons  of  fossil  with  living  animals 
ought,  therefore,  to  be  limited  to  geographical  districts  corre- 
sponding in  extent  to  those  in  which  the  fossils  occur ;  or,  more 
properly,  a  fossil  fauna  with  all  its  local  peculiarities  ought  to 
be  compared  with  a  corresponding  fauna  of  the  present  periodj 
and  not  with  all  the  animals  of  the  same  class  living  at  present 
upon  the  whole  surface  of  the  globe.  And  when  this  is  done  with 
sufficient  care,  and  proper  allowance  is  made  for  the  limited  time 
during  which  investigations  of  fossils  have  been  carried  on  com- 

*  From  Silliman's  American  Journal  of  Science  and  Arts  for  May  1864. 
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pared  with  that  which  has  been  almost  everywhere  devoted  to 
the  careful  study  of  living  animals^  it  will  be  seen  that  the  num- 
ber and  diversity  of  species  peculiar  to  each  special  fossil  fauna 
is^  in  most  instances^  equal  to  those  found  to  characterize  zoological 
provinces  of  similar  boundaries  at  the  present  day.  And  this 
may  be  said  of  the  fossil  faunse  of  all  ages.  In  many  instances 
the  result  is  even  quite  the  reverse  of  what  is  generally  supposed 
to  be  the  fact^  for  there  are  distinct  fossil  faunae  which  have 
yielded  much  larger  numbers  of  species,  presenting  a  greater 
variety  of  types  than  any  corresponding  fauna  in  the  present  age. 
Some  examples  will  justify  this  perhaps  unexpected  statement. 

The  number  of  species  of  shells  which  are  found  living  along 
the  shores  of  Europe  does  not  exceed  600.  About  600  species, 
again,  is  the  number  assigned  to  the  whole  basin  of  the  Mediter- 
ranean, including  both  the  European  and  African  coasts.  Now 
the  most  superficial  comparison  between  them  and  the  fossil 
species  which  occur  in  the  lower  tertiary  beds  in  the  vicinity  of 
Paris,  shows  the  latter  to  exceed  twice  that  number;  in  fact, 
1200  species  of  fossil  shells  are  now  known  from  the  eocene 
beds  in  the  immediate  vicinity  of  Paris,  affording  at  once  a  very 
striking  evidence  of  the  existence  of  a  greater  diversity  and 
greater  number  of  species  at  that  geological  period,  even  when 
compared  with  those  of  a  wider  geographical  area,  than  at  the 
present  day. 

If  it  be  objected  that  the  variety  of  forms  which  occur  in  tro- 
pical fauose  is  greater  than  that  which  we  observe  on  the  shores 
of  our  temperate  regions,  and  that  the  temperature  of  the  tertiary 
period  having  been  warmer  we  may  expect  a  larger  number  of 
fossil  species  from  those  deposits,  I  would  only  refer  to  local 
enumerations  of  marine  shells  from  several  tropical  regions  to 
sustain  my  assertion,  that  the  number  of  fossil  shells  from  the 
eocene  beds  of  the  immediate  vicinity  of  Paris,  is  much  greater 
than  that  of  any  local  fauna  of  the  present  period,  even  within 
the  tropics.  A  catalogue  of  not  quite  300  species  of  shells  given 
by  Dufo  as  occurring  around  the  Seychelles  Islands,  the  extent 
of  which  may  fairly  be  compared  with  that  of  the  lower  tertiary 
beds  around  Paris,  will  suffice  to  show,  that,  in  a  tropical  local 
fauna,  the  number  of  species  known  to  exist  in  the  present  day 
is  far  inferior  to  the  number  of  species  known  to  have  existed 
during  the  deposition  of  the  lower  tertiary  beds  in  the  vicinity 
of  Paris.  Another  catalogue  by  Sganzin,  of  the  shells  found 
about  Mauritius,  Bourbon  and  Madagascar,  gives  also  less  than 
300  species  for  the  extensive  range  of  seas  surrounding  those 
islands.  Let  us  further  compare  the  results  of  the  investigations 
of  the  shells  of  the  Red  Sea  by  Hemprich,  Ehrenberg  and  Riip- 
pell,  and  there  again  we  find  a  smaller  number,  and  a  more  limited 
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v^ri^ty  bf  types,  than  arefonnd' m  tlife tertfeiy  6F Yirfi f  Vor'tfte 
wh6le  teste'of  tlie  Red'Sba  Las  bifliiribyi€Jded^oh!y4O0specife^ 
of  shell*.  Let  us  finally'  take  tbtJ '  mdst'  ac^cui'ate  sd^ey'  of  thf& 
kind  that  we  have  of  any  shote,  iiha*  of  P«tnai!ha  WyProf.  Adgfti^ 
extending  over '50^  cif  latitude,  2B^N;'6fth^  equator  and  2^81 
of  it,  ittcltrding  the  wio^  favourable  localities  for  H;he  growth  of 
shells  in  the  PacMc  und^r  the'  tropins,  ind  yet 'we' shall  firid  hii 
Hst'  exfctefeding  b«t  little  the  Aumber  'of  500  sipeciies:''  Iri 'thM 
ii4«ttfnee,  agaiti,  Wcf  find  that^he  lidVahtrfg^'iii  tiiithberand  variet;^ 
is  in  favour  6t  the  tei^tiary  period;  aind  hot  ofthe'ipWsebt  iigef 
If  a  diflferent  result  has  beien  bbtained  by'  the'  esttoate?!  m^d^ 
before  this,  it  is  owing  to  the  circun3stancethat!^e'j^(m^'&  Afwemw 
Jrom  a  few  lomUHee  within  narrow  ffeoffrapkica! -  Hmits  vret'e  toii' 
pared  with  thfe  Uvinff  species  kndvm  to  oceutup&n'thS'ii^hole^i^'^' 
fipoe  of  the  ffhbie.  But  lei  us  iwicc^  these  botopariions 'thk)tl^ 
other  geological' periods;  With  r^fereri^e  fo  <ithcr  cfes'^sftllfefo^ah* 
We^hall  find  itt  every  itistatioe  similar  rei^tiits,'  Tlr^  tertisfryifo*:- 
sils  of  Bordeaux,  though  less  numerous  in  species  than^th^eof 
the  eocene  in  the  vicinity  of  Pafis,  will^oompste  with '  any  local 
fauna  of  the  present  period  M  fiBvourftbly  fcir  variety  and  number- 
6t  species  asr  those  of  the  lower  tet^iaties.  This  ittay  be  s^^d  ivith ' 
the  iame  certakity  of  the  tertiitt*y  ^elte'<tf  the  Subdpentiine-hins,'. 
or  of  those  of  the  Bnglidi  Crag,  of-wlrich'we  ktow^  p6te^^^  v^rf' 
complete  list. 

littom  the  tettiary  p^oda  we  pass  down'to'tbcf^retdceous, 
do  we  not  find  in  the  deposits  of  Maestrieht/orin  those  bf  t^ 
ageof  the  white  chalk,  a  number  and  varibty  ol  shbBsf  lets  gt^af 
as  that  whi(^h  may^  be  foundon  any  shore  or  in  any  lent^tnsiiMbed 
martne  basin  of  an  extent  at  itll  ooinparablewith  that  of-^  efe-^ 
tiMseous  beds  Within  similar  limits  ?    Bo  we  toot  find  in  the  lower 
(Setaceous  strata,  such  as  the  gt«enSandDrtfaeNeoConnsnvOlhef 
as^^nblag^s  of  the  Remains  of  tboBadct^  Which  in  nunlber  uhi 
variefy  are  not  inferior  to'  tiiose  of  the  while  chalk  ?    The  ixAitie^^ 
series,  again,  will  stand  a  similar  comparison  quite  as  wdd.    We- 
neied not  even  takethe svh^e |proup  bf  tiiose .def>ojlat8^  hut! k6n- 
sider  each  skibdivisicM  of  the  jursbsk^  period  >by  ;itBelf,  and-^istillx 
we  find  in'  every  one^  local.  &unae  of  ■  moQasks.  assuming^  ^' 
coarie,  a  different  daiaraeter  fro!^  those  bf .  the  credapeoaia^  tnr 
tertiary,  btit  nevertheless  sufficiently  diverfflfiedlo  afdi^it* of •  Jaa- 
estimate,  as  advantageous,  with  respect  to  thepoinl^  uodercon'- 
sideratpon,  end  to.  the  lodal  fabhae  of  th^  present  ^da^  as^&o  • 
cretaceous  assemblages  of  fossils,  or  those  of  the  tertiary  pibriodt* 
0£  ooflirse,  in  acfcordanoe  witii  tk^  peculitir  j^iafecterlirf^ltei'^ge, 
difierent  iamiliea  prevail  in  these  different  periods,;  (he  Gepim^  . 
lopoda  are  extrepaely  nuna^rous,'  andl.surpjJiabgly  «Uv5^ified  t 
during  the -cretawotts  and  o<|lUi{J.  periods. |  wMle^tb^yvdwiiidle 
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down  to  a  few  representatives  in  the  tertiaries^  and  so  with  other 
families.  The  shells  found  in  the  deposits  of  the  new  red  sand- 
stone period^  of  the  coal  period^  and  of  the  still  earlier  ages^  are 
perhaps  less  numerous  on  the  whole,  though  they  can  hardly  be 
said  to  be  less  diversified;  for  the  extinct  forms  which  occur 
among  them  are  quite  an  equivalent  to  the  variety  of  families 
which  have  lived  during  more  recent  periods;  and  the  daily 
increase  of  the  species  found  in  the  different  palaeozoic  deposits 
shows  that,  even  in  point  of  numbers,  those  ancient  faunae  may, 
even  in  the  present  state  of  our  knowledge,  be  compared  with 
local  faunae  of  similar  extent  at  the  present  day. 

Desirous  of  making  the  most  accurate  comparison  possible 
between  the  subdivisions  of  the  palaeozoic  formations  of  the  State 
of  New  York  with  local  faunc^  of  similar  extent  in  the  present 
seas,  I  have  requested  Professor  J.  Hall  to  furnish  me  with  sum- 
mary indications  respecting  the  results  of  his  extensive  investi- 
gations in  this  field,  and  I  have  obtained  from  him  the  following 
statement : — 

.  '^  I  regard  the  Potsdam  and  Calciferous  sandstone  as  discon- 
nected with  the  groups  above,  forming  of  themselves  with  their 
fauna  (not  yet  well  known  in  this  country)  a  distinct  geological 
period.  The  entire  number  of  species  thus  far  known  in  these 
rocks,  admitting  all  of  Owen's  specie^  is,  however,  only  twenty- 
six. 

"  The  Chazy  limestone  has  45  species  restricted  to  itself,  and 
one  other  species  which  is  also  known  in  the  Black  River  lime- 
stone. The  Birdseye  limestone  has  19  species  restricted  to  itself, 
and  two  others  which  pass  upwards.  The  Black  River  lime- 
stone has  13  species  restricted  to  itself,  and  one  common  to  it 
and  the  Chazy  limestone,  one  common  to  it  and  Birdseye,  and 
one  common  to  it  and  the  Trenton ;  and  one  other,  which  is 
common  to  the  beds  below  and  above,  extending  into  the  Hud- 
son River  group,''  making  together  81  species  for  these  three 
sets  of  beds. 

"  The  Trenton  limestone  has  188  species  restricted  to  itself, 
and  30  species  passing  upwards  into  the  Hudson  River  group. 
The  entire  number  of  species  known  as  occurring  in  the  Trenton 
limestone,  including  those  which  occur  in  rocks  above  and  below, 
is  about  230.  This  statement  includes  some  species  discovered 
since  the  publication  of  the  first  volume  of  the  ^  Palaeontology 
of  New  York,'  and  which  would  make  the  restricted  species 
about  200. 

"  The  Hudson  River  group,  including  Utica  slate,  has  about 
60  restricted  species,  besides  those  which  are  common  to  it  and 
the  rocks  below,  making  altogether  about  100  species. 

"  You  will  observe  that  the  development  of  life  at  the  Trenton 
Ann.  ^  Mag.  N.  Hist.    Ser.  2.    Vol.  xiv.  23 
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period  has  been  far  the  most  marked,  thou^  if;  is  trtie  that  Hm 
fbroaation  is  much  thidcer  thrai  either  of  the  preceding  hme- 
stones^  the  Chazy  being  the  thidkeat^  and  the  Black  Aiver  tl^ 
thinnest  of  the  three  below  the  Trenton. 

'^  In  that  p<»rtion  of  the  upper  Silurian  penod  inckided  m  4he 
seecmd  volume  of  the  '  Falssontokgy  of  New  York,'  Ite  foaaik  of 
the  Medina  sandstone,  Clinton  group,  Niagara  and  Onondaga 
sah  groups^  amount  to  341.  Medina  and  CHuton  groups,  123 
species.     Niagara  and  Onondaga  salt  groiip>  218  species. 

^'  The  Medina  sandstone  and  arenaceous  beds  cf  the  Glintion 
group  contain  50  speoies>  leaving  for  tfai»  cakarbous  beds  of>  the 
Clinton  group  73  species^  whidi,  added  to  the  2^18  speciea^of  the 
Niagara  and  Onondaga  salt  grdups,  give  291  species  as  the  total 
number  (tf  species  of  the^  calcareous  beds  of  these  groups,  ^e 
Niagara  is  here  the  more  important  period,  and  though  not 
thicker  than  either  of  the  others^  contains  about  200  species 
nestrieted  to  itself.  Of  the  Niagara  group  G7  species  ate  OoiAls 
and  BryoBoa.  Of  the  73  species  from  the  calcareous  beds  of  tlie 
Clinton  group,  19  are  Corals  and  Bryoeoft. 

'^In  tibe  lower  Hdderberg  group^  inchiding  the  Water  liioMi, 
Fentamerus^  hmestoioe^  Ddlthyfis  shaly  limestone^  and  upper 
Fentamepus  limestone^  I  expect  to  describe  about  200  species^ 
exclusive  of  Corals  and  Bry^Eoa,  of  which  I  know  already  dbont 
50  species. 

'^  The  Ortskany  sandstone  may  contain  about  60  species  of 
fossils  altogether^  perhaps  less. 

^^In  the  uppto  Helderberg  group,  which  is  the  next  g^at 
calcareous  formation^  I  anticipate  a  less  number  of  specids  exc(^t 
Corals  and  Bryozoa,  of  which  theiie  are  more  than  100-  species 
in  New  York  and  the  western  loei^ties.  Of  aU  that  is  yet  known 
in  these  limest<m6s.  besides  Corals  and  Bryotoa^  it  would  be  Ufih^ 
safe  for  me  to  estitnate  more  than  100  qieoies.  ! 

^^  From  the  Hamilton,  Fortage,  and  Chemung  groups  I  anlti-^ 
cipate  at  least  300  species  within  New  York,  and  I  shall  not  be 
surpmsed  if  more  complete  investigations  produce  double  that 
number  in  New  York  and  the  West« 

"  The  number  of  species  given  here  I  regaMl  as  only  appr«xi^ 
mative.  I  h(^  this  general  statement  may  meet  ydur  preseiit 
requirements,  but  i  regret  that  1  cannot  now  give  you  ns^re 
definite  information,  particularly  regarding  the  upper  Helderb^^ 
I  g^ve  you  from  this  and  the  higher  groups  an  estimate  based  on 
the  species  known  to  me  at  the  present  time,  but  my  fi^  iav«»*' 
tigati(Mlis  always  reveal  a  greater  number  l^«a>  i  anticipata;'^ 

Theaie  stattoielnts  of  Professor  Hall  pla^  akuadyeach  ctf  tle($ 
principal  groups  of  rocks  of  the  Stakes  <of  New  Toik  in  t^ie  ^KtUi^ 
goty  of  distinct  independent  siuccessiine-^fatinse^  )each>  ieqvdvkllaiit 
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to  as  many  local  &unie  of  the  pi^seat  period ;  for  we  may  repeat, 
tJiat  the  fauna  <^  the  Seychdles  ecmtains  only  258  ^ecies,  and 
that  of  Mauritius,  Bourbom.  -and  Madagascar^  275.  Nay,  npon 
3000  miles  of  coast  along*  the  w^tem  shores  of  the  American 
comtkoent  within  the  titipius,  only  twice  tihe  number  of  living 
species  have  heen  obtained  asoccnr  rcispectrrely  in  eaeh  succes** 
save  greater  sdbdiviHion  of  the  pabdozoic  system  within  the  nar* 
row  liBoits  of  the  State  <o£  New  Yi^rk  (mly.  (See  above  the  results 
of  Fi'ofessoT  Adamses  investigations  upon  the  coast  of  Panama.) 

It  is  a  mosl  unexpeotedand  very  significant  coincidence,  that 
the  late  admirable  iiivest%ations  of  EUe  de  Beanmont  upon  the 
iBiOuntain  systems  have  led  him  to  the  jfecogniiion  of  nearly  ten 
tames  as  maay  peiiods  of  great  disturbance  in  the  physical  con^ 
siitution  of  the  eatth's  surfaee  as  he  himself  knew  twenty-five 
years  ago,  eaoh  attended  by  the  upheaval  of  as  many  mountain 
chains^  differing  in  tiieir  main  dit^ction.  llie  investigations  of 
paboontologists  having  an  entirely  different  character, and  founded 
upon  facts  which  until  recently  have  apparently  had  only  a  re^ 
mote  connexion  with  the  other  series  of  phsenomena^  have  never- 
theless brought  them  at  about  the  same  tim?e  to  like  conclusions 
respecting  animal  life^  showing  that  the  periods  of  disappearance 
ana  renovation  of  organized  beings  upon  the  earth  have  been 
much  more  frequent  than  could  be  supposed  even  ten  years  ago, 
each  set  having  probably  been  characteristic  of  one  of  those  long 
periods  of  comparative  irest  intei-vening  hetwe^i  two  great  suc- 
cessive geological  cataclysms. 

What  is  true  of  Moilusca  may  be  said  of  all  other  classes. 
Among  Radiata^  are  not  the  coral  reefs  of  the  palieozoic  ages  as 
rich  in  species  as  any  coral  reef  of  the  Pacific  ?  Let  us  even 
compare  the  most  extensive  lists  of  corak  jpet  given  as  belonging 
to  any  circumscribed  locality,*— those  of  the  RedSea  as  described 
by  Ehrenberg,  those  of  the  Feejee  Islamds  as  described  by  Prof. 
J.  D.  Sana, — and  let  us  inquire  whether  the  pakeozoic  Tocks  of 
the  State  of  New  York  do  not  show  as  great  a  vairiery  land  as 
large  a  number  of  species  in  th^  sucoesstye  reefs.  Agadn,  have 
not  the  coral  reefs  of  the  oolitic  period  in  Normandy,  or  in  the 
Jura  of  Switzerland,  and  the  Alp  of  Wurtei^berg,  increased  our 
lists  of  fossils  as  largely^  and  introduced  imto  our  zoological  works 
m  vaorions  forms  a»  «re  known  from  any  ctf  the  most  diversified 
cojral  regions  in  the  Wodd  at  the  present  day  ? 

PHAMiig  from  the  cmds  to  the  Eohinoderms,  the  questiom  may 
be  jTcverBed;  and  it  iDaay  be  fairiy  ask&d,  whether  there  is  any  sea- 
shore exteodi]!^  oftrer  ten  and  tens  of  degrees  of  longitude  and 
latitude,  e^en.  imder  the  tiopks,  which  has  yielded  as  large  a 
number  oif  .those  Badiata^  as  occur  in  alflODst'  any  of  the  geolo- 
gical formations  ?    The  number  of  Crinoids  found  in  the  single 
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set  of  beds  known  under  the  name  of  Niagara  limestone^  equals 
the  whole  number  of  Echinoderms  found  around  all  the  coast  of 
the  United  States.  The  Crinoids^  Echini^  and  Star-fishes  of  the 
oolitic  period,  or  any  of  the  subdivisions  of  that  formation^  suxr 
pass  the  number  of  speeies  of  that  class  which  may  be  gathered 
around  the  coast  of  entire  continents  in  the  present  day.  The 
diversity  of  forms  of  these  animals,  comparing  them  with  those 
of  the  cretaceous  periods^  is  equally  greats  though  the  Crinoids 
begin  to  diminish  in  number.  But  the  variety  of  Spatangoids 
and  Clypeastroids  which  come  into  play  compensate  largely  for 
the  diminution  of  the  family  of  Crinoids. 

The  type  of  Articulata  may  seem,  in  the  present  condition  of 
our  knowledge,  to  form  an  unanswerable  objection  to  the  broad 
statement  I  have  made  above,  for  the  hundred  thousands  of 
insects  which  are  known  in  the  present  creation  will  hardly  allow 
a  comparison  with  the  fossils.  But  let  us  examine,  upon  the 
principles  by  which  we  have  been  guided  in  the  preceding  coni- 
putations,  what  is  the  true  state  of  things  respecting  the  occur- 
rence of  Articulata  in  former  geological  periods.  We  can,  of 
course,  hardly  expect  to  find  worms  well  preserved  in  geological 
formations,  on  account  of  the  softness  of  their  body^  whidi  will 
scarcely  allow  of  preservation  to  a  greater  degree  than  Medusae. 
But  a  few  instances  in  which  impressions  of  these  animals  have 
been  found  justifies  the  assertion  that  they  existed  as  well  in 
former  perioas  as  now.  The  impressions  of  Medusse  found  in 
the  lithographic  limestone  of  Solenhofen^  which  are  preserved  in 
the  museum  of  Carlsruhe,  not  only  carry  back  the  existence  of 
this  class  to  the  Jurassic  period,  but  justify  the  question  whether 
a  large  number  of  the  fossil  Polypi  from  older  periods,  which 
have  been  described  as  belonging  to  that  class,  are  not  in  reality 
nurses  of  Medusae  similar  to  the  Campanularia  and  SertularuB  of 
the  present  day,  which  are  now  known  to  be  no  Polyps,  but  one 
of  the  alternate  generations  of  Medusae.  And  as  for  the  worms^ 
we  find  in  each  geological  formation,  from  the  oldest  to  the  most 
recent,  fossil  Serpula,  or  similar  solid  cases  of  worms  in  as  large 
numbers  as  we  find  these  animals  anywhere  at  the  present  day. 
And  where  the  existence  of  Serpulte  is  established  by  such  un- 
questionable evidence  as  that  of  their  calcareous  cases,  are  we  not 
justified  in  the  inference  that  those  entirely  naked  worms  which 
are  found  everywhere  existing  with  Serpiuaj  haid  also  their  cor- 
responding representatives  during  foirmer  geological  periods  ? 

With  the  class  of  Crustacea  the  difficulty  in  the  comparison  is 
already  less ;  for  in  the  tertiary  beds  of  Sheppey  there  have  been 
found  a  variety  of  lobsters,  shrimps  and  crabs,  which  would 
favourably  compare  with  the  crab  fauna  of  any  limited  shore  in 
the  present  day ;  and  I  doubt  very  much  whether  such  a  variety 
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of  Crustacea  could  be  collected  anywhere  on  a  shore  of  equal 
extent  to  that  of  the  white  chalk  of  Sussex^  as  l>r.  Mantell  has 
uncovered  in  the  vicinity  of  Lewes.  For  a  comparison  of  the 
Crustacea  of  the  oolitic  period,  I  would  only  refer  the  sceptic  to 
the  monograph  of  the  Crustacea  of  Solenhofen  byCount  Miinster, 
who  has  figured  from  that  single  locality  more  species  than  are 
known  in  the  whole  basin  of  the  Mediterranean^  excluding  the 
minute  species  which  have  not  yet  been  sought  for  among  the 
fossils. 

In  earlier  geological  ages,  during  the  deposition  of  the  coal 
and  other  palaeozoic  rocks,  the  class  of  Crustacea  presents  a  very 
different  character.  The  gigantic  Entomostraca  and  the  extinct 
family  of  Trilobites  take  the  place  of  the  lobsters  and  crabs  of 
later  periodjs.  But  palseontological  works  illustrating  the  fossils 
of  Sweden,  Eussia,  Bohemia,  England  and  France,  have  made 
us  acquainted  with  as  great  a  variety  of  species  of  those  families 
as  are  found  of  the  later  representatives  of  the  class  in  more 
modern  deposits.  So  that  among  Articulata,  tlie  class  of  Crus^ 
tacea  may  be  said  to  have  been  at  all  periods  as  largely  repre- 
sented, and  to  have  shown  as  great  a  variety  of  forms,  as  occur 
anywhere  within  similar  limits  in  the  present  time. 

The  carcinological  fauna  of  the  whole  Indian  Ocean  scarcely 
exceeds  in  variety  or  number  of  species  that  of  Bohemia  alone, 
as  it  IS  now  known  by  the  admirable  investigations  of  M.Barrande. 
From  their  minuteness  and  general  structure,  insects  might 
be  excepted  in  such  a  comparison  without  affording  a  sufficient 
argument  against  the  view  I  have  taken  of  the  subject,  even  if 
insects  had  nowhere  been  found  in  large  numbers  in  a  fossil  state  ; 
for  it  must  be  plain  that  their  preservation  requires  more  favour- 
able circumstances  than  the  preservation  of  other  animals  more 
largely  provided  with  solid  parts.     But  though  the  fossil  insects 
have  not  been  sufficiently  investigated  in  all  geological  forma- 
tions, have  we  not  several  examples  which  show  that  in  some 
geological  periods,  at  least,  they  were  as  numerous  as  in  the 
present  day  ?    The  beautiful  monograph  of  Behrens,  of  the  in- 
sects which  occur  in  amber,  shows  how  varied  these  animals 
were  during  the  period  of  the  formation  of  that  gum ;  and  the 
unparaDeled  investigations  of  Professor  Oswald  Heer  upon  the 
insects  of  CBningen  and  Badoboj  have  furnished  us  with  means 
of  comparisons  which  show  that,  during  the  deposition  of  the 
Molasse  of  Switzerland,  the  insects  were  as  numerous  and  as' 
diversified  there  as  they  are  anywhere  in  our  day  within  similar 
boundaries.     And  the  fragmentary  information  which  we  already 
possess  upon  the  insects  oi  Aix  in  Provence,  and  those  6f  CEnin- 
gen,  will  justify  the  expectation  that  insects  will  finally  be  found 
very  numerous  in  all  the  geological  periods  from  that  of  the 
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carboniferoua  deposit  to  die  pregent  Axy/thst  is  idlnyyevBr 
since  terrestrial  vegetation  has  had  an  eztoteive  develDpiaieiit^ 
The  discoveries  by  Hiigh  Miller  of  tt  ue  trees  in  the  <dd  red 
sandstone  will  justify  the  prophecy  that  insect  will  be  fouBd^ 
some  day  or  other,  eren  among  paheozoie  rocks  older  than,  the 
coal  period. 

Bnt  what  of  the  Vertebrata  f  Is  thei«  not  evidence  that,  at 
the  present  day,  they  are  more^  diversified  and  n^ote  nttinererus  ? 
Here,  again,  I  answer  decidedly.  No;  granting  only  that  tbexe 
are  periods  during  which  the  l^i^er  cllaa»es  of  these  tj^s  did 
not  exist,  and  that  therefOi^,  m  a  type,  the  Vertebrata  ai  the 
present  day  are  more  divet^ified ;  but  i^e  individual  dasses^ 
from  the  time  of  their  appearance,  haT^  .been  as  »iiix^etcheis  and 
even  as  various  in  each  former  period  sh  they  are  at  piesent. 

Let  us  apply  to  these  the  samemeasitte  whiijiVe  have  applied 
to  the  Radiata,  Mtdlosca  and  Artienlata,  to.  justify  this  asseiiion^ 
which  seems  so  completely  at  variance  with  our  knowledge  of 
fossil  Vertebrata.  F^hes  occur,  as  is  wdl  known,  in  aU  geoloH 
gical  formations.  But  shotild  we  compare  the  fossil  fishes  of 
each  geological  period,  as  they  are  known  &om  a  &w.localkiet^ 
with  the  whole  number  of  fishes  which  e^dst  all  ovcT'  the  world 
in  pnr  day  ?  It  would  be  as  unphilosophical  as  it  would  be  in- 
consistent with  our  knowledge  oi  the  geographical  distribcftiDKi 
of  animals.  Like  all  other  living  beings,  fishes  are  located 
within  definite  boundaries,  attd  it  will  be  but  &ir  to  compare 
the  fossil  species  of  a  given  locality  with  the  special  idithyolo- 
gical  faunae  which  occur  in  difPer^t  oceans,  or  in  different  fresh- 
water basins.  Now  with  this  rule  we  may  institute  a  comparison 
of  the  fossil  fishes  with  the  living  ones,  with  reference  to  thcpr 
number  as  well  as  to  their  variety. 

The  number  of  species  of  fossil  fishes  known  atpresentfrxmi 
the  tertiary  deposits^  in  a  single  spot,  upon  the  Island  of  Sheppey, 
is  greater  than  the  number  of  fishes  which  have  been  collected 
around  the  coast  of  any  of  the  islands  of  the  Pacific  OceaD,'as 
far  as  we  know  the  local  icbthyological  faunse  of  those  regions ; 
it  is  as  great  nearly  as  the  whole  number  of  fishes  known  from 
the  shoies  of  Great  Britain.  The  same  may  be  said  of  the  fishes 
of  Monte  Bolca,  or  of  Mount  Lebanon,  or  of  those  of  the  white 
chalk  of  England,  or  of  those  of  Solenhofen,  or  of  thope  of  tbe 
lias  of  Lyme  Regis ;  and  if  we  pass,  to  older  deposits,  to  the  old 
red  sandstone  even, — thanks  to  Mr.  Miller,  and  to  due  inveistiga- 
tions  of  other  British  and  Russian  geologists, — do  we  not  know 
from  that  old  formation  as  many  fishes  as  from  any  of  the  more 
recent  ones,  or  from  any  ciremmscribed  marine  basin  ?  and  is  qot 
the  variety  which  occurs  among  them  at  each  period  aa  great, 
though  of  a  difierent  character  in  each,  as  the  vane^y  which 


ooenrs  «t  tke  preaent  day  ?  So  tibiat  it  otn  be  fiulely  md,  tbat  at 
all  periods  fishea  bMe  p]!esentwl  as  great  a  variety  of  formsj  and 
las  niUDeroufi  opeeiesiy  aa. under  oarresp<»diiig  ciroumstanees  est 
Ite  presciit  day. 

.  .Tke  dass  of  Be|>tile»  will  allow  similar  eottcl^usioiiB ;  for  though 
the  giants  of  the  class  have  chiefly  been  studied^  do  they  net  in* 
dicate  an  alMiaidanoe»  and  a  variety  of  these  animals  during  the 
tipper  secondary  &rniai>ions  as  gyeat  as  in  any  tro))ical  regpioni? 
aod  have  .we  not  sufficient  indications  among  the  tertiaries.  to  be 
justified  in  etafipectkig  that  tibiey  also  will  turn  out  to  be  more 
numerous  than'.theyi  are  now  known  to  be ? 

The  elasb  of.  £ijfds  seems  to  form  an  exception  in  this  vie«r. 
Bttt  tiMre  seems  to  be  particuhir  reaapn  why  the  bones  of  bij;ds 
should  be  more  liable  to  destruction  and  decomposition  than 
those  of  other  Vertebrata.  And  whoever  has  traced  the  discoveries 
made  recently  among  the  fossils  of  this  dass^  will  certainly  nqt 
insbt  Upon  ^  auppoBsd  scarcity  of  birds  in  former  periods^  but 
rather  be  inclined  to  admk  that  the  limited  namber  now  knowp 
is  to.  be  as^bed  to  the  deficienoy  of  our  knowledge  rather  than 
to  a  want  of  these  animals  in  earlier  formations,  indications  of 
their  presence  having  been  ascertained  for  several  tertiary  forma- 
tiomt^  for  oretaceona  deposits,  and  even  fbr  deposits  belonging 
to  pmods  older  than  the  ehalk. 

Fossil  Mammialia  are  comparatively  too  wdl  known  to  osU  for 
many  remarks  after  What  has  been  said  above.  Let  us  only 
lememberthat  the.  number  of  fossil  speeies  found  iq  Brazil  alone 
equals  the  whole  number  of  MammaUa  knowu  to  live  at  present 
in  that  oouniry ;  that  the  fossil  Mammalia  of  New  Holland  com- 
pare already  favourably  with  the  living  species  of  that  continent ; 
and  that  the  locaUty  of  Montmartre  alone  has  yielded  as  many 
large  Mammalia  as  occur  all  over  Europe,  and  the  Mauvnises 
Terpres  in  Nebraska  as  maay  as  may  be  found  in  North  Ameriea 
now.  So  that,  if  we  srant  simply  that  among  Yertebmta  the 
dignity  has  l4e»  inecLiag  witJi  the  suoc^Bive  in«»>duotion  of 
their  diffisrent  clas8e8>  the  number  and  diveHsity  of  these  differ- 
ent classes  at  eaich  period  hanre  been  as  great  as  they  are  at 
presoit. 

Thete  facts  are  of  the  utmost  importance  with  reference  to  the 
great  question  of  the  order  of  succession  and  gtadation  of  animals 
in  the  different  gecdogical  periods^.  They  cut  away  for  ever  one 
of  l^e  arguments  upon  which  the  assertors  of  the  development 
theory  have  inMsted  most  emphatically.  Before  it  could  be 
granted  that  the  great  variety  of  types  which  occur  at  any  loder 
peri6d  has  arisen  fiiom  a  successive  differentiation  di  a  lew  still 
eadier  tj^es^  it  should  be  diown  that  in  reality  in  fonner>  periods 
the  types  are  fewMr  and  less  diversiiied  $  and  we  have  now  shown 
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that  this  is,  so  far  from  bemg  the  ccuiej  t^at  ^  mimy  inst«ti«ea! 
the  reverse  is  really  true.  I  have  abeady  attempted  ekewhi^ne? 
to  show  in  outlines  what  is  the  real  order  of  suiH^essimt'i^'tha: 
great  types  of  the  auiinal  kingdom ;  I  peed  not-  tberefc)iife  re^1<  • 
here  what  may  be  gathered  from  the  diap^m  4>t  the  head  of  the^ 
Zoological  Text  Book  I  have  published  joiatly  widt  I)lr..:iGtmld. 
I  shall  limit  myself  to  a  f^w,more  geEoeval  xeimirks.  upan'tbo- 
special  difficulties  involved  in  a  more  th<H*QUgh^  iov^igation.  «l^ 
the  subject.  .    ''      ■  -    .       .,«;.  ..-^ 

The  study  of  the  order  of  auecesaien:  ai^  gitadatk^  ol  l&ei 
organized  beinga  which  have  inhabited  opr  glob^  at  (Ufihrent'' 
periods^  presents  indeed  difficultks  of  moire  thad  one  kiid' .  /Uiir^ 
happily^  these  difficulties  have  seldom  beeaall  considered  w  thsir 
natural  connexion  by  those  who, have  ventured  to  consider  t]M»- 
subject  in  its  whole  extent;  thus  presenting  certain  residta  ea  > 
general  which  would  require  vaiai^iiS  quaUfieationa  to  be  tvuai 
In  comparing  fosaals  of  one  and  the  sanje/or  of  diiffeeent  gecdo-t 
gical  formations^  it  is  in  reality  not  enough  -to  aacertain.  their  tirte 
geological  horizon,  which  we  may  call  the  ohronohfficai  ekmeni 
of  the  inquiry;  it  is  equally  important  that  the  ^erenoes'or  . 
resemblances  arising  from  the  geographical  distributioi^  over  the 
wide  expanse  of  the  whole  surface  of  the  globe,  which  we  may - 
call  the  topographic  element  of  the  questionj,  should  be  slaoi  coil- 
sidered,  for  it  is  already  known  that,  within  certain  luaaitsy  the- 
same  differences  and  resemblances  wbieh  are  observed  at  poresent 
between  the  animals  inhabiting  differaatt  partaof  the  globe  ecskted^ 
already  in  former  geological  periods.   We  must  therefinre  become 
acquainted  with  the  general  biohgieal  character  of  the  ^oeh  aa  ^ 
well  as  with  the  local  fawue  of  each  period.  .  The  tertiary  faume 
of  New  Holland  and  the  Brazils,  for  instance,  resemble  more 
closely  the  living  faui^  of  those  piurts  of  the  worM  than  th^ 
resemble  one  another,     Our  liats  of  fossils  team:  with  ehronoloi-  - 
gical  errors  of  the  worst  kiad,  arising  pjeirtly  from  false  idettt^i . 
cations  of  strata,  which  in  reality  beloflag  to  different  pimpds> 
but  the  fossils  of  which  ar^  thus  repi^sentediasbavigkginhabibed  \ 
our  globe  simultaneously^  when  /in  reality  'tiiey^.may  ba^  tbe<»i  . 
separated  by  long  periods  of  time^  and -existed  upon!  the  ^eaii&j 
under  very  different  physical  coAditions^     Thtsohismelogiifil.!: 
confusion  is  further  increased  by  the  too.  extensiyQ:  Umiit»  fre^.i 
quently  assigned  by  geologists  to  the  rsuceei^ive^groupa  of  rocks  . 
forming  the  crust  of  our  gtobe^     For  instasKse^when  tdiecrciia^!  - 
ceous  or  the  oolitic  formations  are  considered  re^nactiitdy  as.u»^>' 
divisible  natural  groups,  and  the  fossils  of  all  theiv  subd^vi^aii&>  . 
are  enumerated  in  one  single  list  as  Ute  inhabitoits  of  alcDi^. 
period,  an  infinitude  of  anachronisms  are  presenited  to  the  oaqand^i  < 
which  no  special  mention  of  localities  can  rectify  .r-  and  usttiltbe 
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fosnls  of  efliob  of  the  iiatm*ttl  Bubii^iiionid  of  ^6ttne  fbrftiations 
shall  hav^  been  grouped  together  and  eoilipared  carefdlly/as  I 
h«?e  attempted-  to  do  in  my  Monographs  of  the  TngtmuB  and 
ofj  ihe  Mya  <rf  Switaertaud  and'  the  adjottiing  eountfies,  or  as 
AL  d^Orbigny  has  -doiie^  iiptm  a  nrmeh  lar^r  scale,  in  his 
'PalfontoM^e  Fran5aise/  no  eortedff  idc*is  can  be  formed  re- 
specting the  eoec^ion  of  ^liimills  ailid  plants  characteristic  of 
tiiese<loiiag'Suode6sive  periods.  '  I  da  liot  believe  there  is  a  single 
palaeontologist,  whose  opinion  is  worth  having,  who  can  suppose 
at  this  day  t^t  any'of  i;he  atriihals,  the  temaiiis  of  which  are 
bnried  in  the  Has,  livied'  simultaneously  witli  those  of  the  inferior 
oolite,  or  tlii^se  with  those  of  the  Oxford  clay,  or  these  with  those 
Of  the  npiper  diviiiion  of'  the  so-eallcd  oolitic  formation.  The 
sattie  maybe  said' of  the^  diffelrent  natural  subdivisions  of  the 
cretac^ons'-formajtion,  and  of  the  stibditiriotls  introduced  of  late 
among  the  pa}«K!>a6ic  rockB,  by  Si^  Roderick  Mnrchisbn  and  Pro- 
fessor Sedgwick,  and  in  America  by  Professor  J.  Hall. 

But:  even  after  Ais  separation  of  the  fossils,  the  synchronism 
of  which  inay  be  fully  established,  our  task  is  only  fairly  begun, 
for  then  must  begin  the  zoological  identification  of  all  the  species, 
which' must  be  ^oi*reot  in  every  respect  before  general  conclu- 
sionaican  be 'drawn  fr^n  it. 

In'tbefirst  place,  the  ^^fic  vi&niity  of  organic  remains  is  not 
so '  easily  aiscertained  as  many  geologists  would  seem  to  suppose, 
if  Jwe  may  judge  from  their  statements ;  but  unless  the  vaudity 
of  a  species  is  sanctioned  by  a  practised  eoologtst,  it  cannot  be 
tafaeviras  abilsis  for  sound  generalieations  in  reference  to  ques- 
tions' of  a  purely  zoological  character.  The  number  of  false 
identifications  Which  have  beeki  eccumulated  in  geological  works 
is  traly  frightful.  It  would,  however,  be  very  unjust  to  accuse 
geoiogista  in  general  of  inaccuracy  on  this  account,  the  lault 
is  mostly  to  be  traced  to  other  parties  from  whom  the  names 
were  obtained*  It  i^hciuld  only  be  understood,  that  the  materials 
thus  accmnUlated  are  no  longer  fit  to  be  used  for  the  discussion 
of  the  question®  which  have  been  raided  with  the  modern  pro- 
gressi^f  geology,  and  that  a  thorough  revision  <rf  all  the  identi- 
ficflUnops  mAde  in  formeir  years  is  imperatively  demanded  by  the 
modem  pvogress  of  palseontology.  It  would,  however,  foe  some- 
times'  aaiuaing>  were  it-  not  actually  distressing,  to  see  the  manner 
in  which  some  geologists  deal  with  fossils,  considering  them 
simply^  as  the  characteristics  of  ceitain  tocks,  and  hardly  yet 
dreamkigthat  there  may  be^  such  a  thing  as  a  special  zoology  of 
the  different  geological  periods,  and  that  during  each,  local  faunae 
may  have  existed  with  peeulilei^  animals,  &;c.  The  ideas  about 
chal^AOteristic  fmeiSm  are*  s<ail  very  crude;  and  nothing  is  more 
absurd 'than  the  oomplaint^  about  unnece^sMfy  Yi^ltiphcatiOn  of 
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geaera  and  speciesi  as  if  botk  geneea.amdfipoeieBhad'iiol  m 
natural  eadstoicey  independent  oi  the  eatimatoa-  4)f  •  notnraliatflL 
It  wovld  be  just  as  reasonable  Ibr  astfenomfsini  to  ^ooispUin  df 
the  great  number  of  atars^  as  for  geologists  to>  objitot  to  the  ioh 
yestigations  of  soologistsi-on  the  gronnd  that  ihejr  kad  totlke 
^'meidng'' oi^'ioomsn;^  species,-'  • 

The  £fficulty  with  roferenceito  the  idisntifiosttiofn  of  <speeiet  b 
threefold:  1.  cufferent  speeies.zaay  be(  ^onsideued  at^id^ntieat; 
2.  specimens  of  the  samespeeies  in  iiSeittmt  atetea  of  pveser^^kn!, 
or  of  difierent  age>  or  s^^  Sec.,  may*  be-  ooixindered  aa«bstniet  e^ib- 
cies;  or  3.  the  same  species  may  li«.ve  beer^desoiibdd  l^.d^tesyt 
authors  \misf  diflferent  names^  and  their'  idsntity  aftermrds  on^en- 
looked  by  later  writers.  Who  does  hot  see  what  aaaount'  of  iemror 
may  accrue  from  the  indiscrtaiinAt^'.use  of  materials' whieh.  are 
not  first  submitted  to  a  very  critical,  reiision  in  these  different 
respects^  not  to  speak  of  the  general  difficulty  ^  agreeing  upon 
the  limits  <^  specific  differetuces  S  With  regard  to  tUs  last  pmiit^ 
however^  I  would  say^  that  any. one  who  in  discussing  geMral 
questions  would  oiJy  uae  materials  revised  candidly  wdth^tibie 
same  principles^  could  not  fail  to  obtain  at  least  uniform  rewilts. 
And  when  the  resiults  of  investigations  made  upoB  matorials  iOor- 
rected  in  different  ways  by  difiierent  authom  are  Qom|Mu:ed  with 
one  another,  if  these  differcsiees  are  kept  in  view^  th,e  disagree- 
ment in  the  results  would  not  be  found  so  great  as>it 'might  other- 
wise seem.  The  astronomers  and  physicists  have  Imig  loamed 
to  correct  their  observations  before  using  them,  and  to  take  into 
consideration  what  they  call  the  personal  equatiour  of  different 
observers ; — ^aie  we  nev^  to  lesm  from  them  a  lesson  in  the  esti- 
mation of  our  respective  investigaticms,  and  shaU  our  fiicts  for 
ever  be  used  without  being  fii'St  corv^^d  fixr  all  t!he  pc^iible 
causes  of  eoror  a»d  disagreement  ?  As  kmg  a»  there  are  dtfbr- 
ences  of  opinion  res^)ecting  the  natural  limits  of  getiera  and  spe- 
des,  is  it  not  absolutely  necessary  to  redaoe  or  ^cptod  the  s^e 
a{^Iied  to  the  investigations  of  diffinrent  anHhors^  wheAUsiAg 
them  for  the  same  purposes,  esaotly  in  the  same  maoner  as  ther- 
mometric  observations  niade  with  the  scalet  of  Beaun^uir  or  Od- 
sius  or  Fahrenheit  are  redufied  to  the  same  $4)Bndard,  .before 
being  compared. 

In  the  second  plaee>  ^^oi69  must  be^i'^etred  t^^geiafsm  mrmm" 
scribed  wHMwihe  sem^  limits, hefolre  they eau i^ly beeompiired, 
or  at  least  lead  to  trustweirthy  gmeral  results*  As  long  as>e^- 
tain  bivalve  ah^s  of  the  carboniferous  and  oolitie  series  w^e 
referred  to  the  genus  Uni0f  it  eould  appear  that  the  famUy;Df 
Naiades  began  its  existence  at  a  very  early  period ;  but  sij»ee  the 
oolitic  species  of  this  kind  have  been  ascertained' to  differ  ess^- 
tially  from  our  freshwater  shells;,  and  to  constitute  bytibemseb^s 
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a  &a4mial  geous  more  elooiriy  alliod  to  Qraseatdla  than  to  Unio, 
Bobody  thinltB  any  longer  of  looking  lt>r  Unios  in  marine  iq^osite. 
As  long  as  certain  fossil  fishes  of  the  Zeobstein  and  Lias  w^re 
refemsd  to  thie  genera  Eeva;  and  Cfffiriiim,  the  fb^ilies  of  which 
these  g'enera  ai^e  the  types  could  be  sa]^osed  to  have  extended 
their  range  far  beyond  the  tertiary  formations,  before  which  how- 
ever no.  one  of  their  reiii^esentatives  is  to  be  found.  Before  the 
Spatangoid»  were  divided  into  nataral  geneia,  the  genus  Spa* 
Umgue  was  |]c^nti<)ned  amobig-  the  fossils  of  the  oolitic  as  weU  as 
the  cretaeooas  and  tertiary  formaLions ;  now  it  i»  restricted  to  the 
last  among  the  fossils  and  found  also  among  the  living*  I  do 
not  believ4(  that  a  single  genuine  specoes  of  Gmgonia  is  found 
among  the  fossil  Polypi^  and  yet  that  genus  appears  in  the  lists 
of  fossils  from  the  paiseozoic  period  to  the  present  time. 

Sinoe  it  is  not  my  intention  to  enter  b^re  upon  a  special  cri- 
ticism of  tiie  innumei^ble  errors  of  this  kind  ^iH  to  be  found 
even  in  modern  lists  of  fOdsSs,  I  shall  not  multiply  my  examples. 
These  may  be  sufficient  to  show  how  important  a  conect  jr^ertc 
identifieaiion  of  the  fossils  may  be^  in  the  estimation  of  the  order 
of  succession  of  orgatvized  beings ;  aud  I  cannot  bi|t  lament  the 
utter  want  of  eoi^sideraticm  evinced  even  by  many  distinguished 
paleeontologists  in  this  reepeot,  who  seem  to  think  that  the  know- 
ledge of  q)ecies  is  suffieient  in  itself  to  a  proper  appreciation  of 
the  order  of  creation,  and  thai  genera  are  arbitrary  divisions 
established  by  naiiuralists  merely  for  the  sake  of  facilitating  the 
study  of  species,  as  if  the  more  general  relations  of  living  beings 
to  one  another  were  not  as  definitely  regulated  in  all  their 
degrees  by  the  sante  thinking  mind,  as  the  ultimate  relations  of 
individuals  to  one  another. 

In  t^e  third  place,  the natwal  affmitiee  ofgmera  should  be  ascer- 
tained. Unless  the  gene)  a  are  r^rred  to  the  families  to  which 
they  trdiy  bel(xig,  unless  the  rank  of  these  families  in  their 
respeCbive  elapses  is  positively  determined^  unless  the  peculiarities 
of  stiiu^tmre  which  eharact^£e  them  are  taken  as  the  foundation 
of  such  an  arrangement,  and  fnrtJier  oorroborated  by  the  mode 
of  development  of  their  respective  types,  it  would  be  a  hopeless 
task  to  attempt  to  determine  the  order  (k  succession  of  the  fossils 
in  different  geological  formatioDs.  Before  the  Grinoids  which 
Lamarck  placed  among  the  Polyps  had  been  referred  to  the  class 
of  E^inoderiiis^  nobody  could  have  understood  the  beautiful  gra- 
dation so  fully  ascertained  now,  which  may  be  traced  through  all 
geological  formations  among  these  animals.  Before  it  was  ascer- 
tained that  the  little  animal  described  by  Thompson  as  a  living 
Crinoid,  under  the  name  of  Pentacrimis  europmis,  for  which 
DeBlainville  established  the  genus  Pbytom'inus,  is  in  reality  the 
young  of  a  Comxtttda^  nobody  ceuld  have  suspected  the  wonder- 
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fed  relatione  which  exist  between  the  changes,  animals  now  living 
undergo  during  their  growth^  and  the  order  of  succes^on  of  en- 
tire classes  of  animals  duidng  successive  geological  ages.    As 
long  as  the  natural  position  of  Tnlobitea  remained  doubtful  in 
the  animal  kingdom,  the  characters  of  the  prototypes  of  the  class 
of  Crujiitacea  could  not  be  appreciated.     Who  does  not  see  how 
impossible  it  was  for  those  who  classified  the  Trilobites  with  the 
Chitons  to  arrive  at  any  sound  results  respecting  the  gradation 
and  order  of  succession  of  these  animals  ?  whilst  noW-  they  are 
beautifully  linked  to  the  Macrura  of  the  Trias,  by  the  gigantiie 
Entomostraca  of  the  Devonian  and  Carboniferous  periods.  Again, 
the  knowledge  of  the  embryology  of  Crustacea  gives  us  a  key  to 
a  c(M*rect  appreciation  of  the  early  appearance  of  the  Macrura  and 
the  late  introduction  of  the  Bracnyura.     The  removal  of  the 
Bryozoa  from  among  Polypi  to  the  class  of  mollusks,  will  entirely 
change  the  aspect  and  rdations  of  the  faunae  of  the  palaeozoic 
rocks.     How  different^  Again^  would  the  order  of  succession  of 
mollusks  appear,  were  we  to  adhere  to  Cuvier^s  view  of  sepa- 
rating the  Brachiopods,  as  a  classy  from  the  other  Acephak,  to 
which  they  are  now  more  correctly  referred.   The  vei^d  question 
of  the  period  of  appearance  of  Dicotyh^donous  plants  in  the  geof- 
logical  series  would  have  been  settled  long  ago,  had  it  been 
placed  upon  its  real  foundation*  It  is  not  in  reality  to  beargined 
upon  palseontological  evidence  chiefly,  for  it  resolves  itself  in  the 
main  into  a  botanical  question,  and  the  definite  answer  must  de- 
pend upon  the  position  finally  assigned  by  botanists  to  the  Uioiu 
lies  of  Coniferse  and  Cycadea^*    If  these  natural  orders  of  plants 
are  really  allied  to  the  Dicotyledonesa,  then  this  type  begins  with 
the  paksozoio  rocks  in  the  Dev<mian  system^  and  there  is  no  gra- 
dation in  the  order  of  succession  of  plants  during  geological 
times.    But  if  the  view  of  Brongniart  is  more  correct,  if  the 
Coniferse  and  CycadesB  have  to  be  separated  from  the  Dicotyle<- 
donese  as  Gymnospermse,  and  if  moreover  these  latter  should 
prove,  as  I  believe  they  are,  inferior  even  to  the  Monocotyle- 
doneae,  then  we  may  at  once  recognize  in  the  vegetable  kingdom 
a  similar  gradation  of  types  as  among  animals.    These  examples 
may  suffice  to  show  what  is  required  for  a  proper  investigation 
of  the  order  of  succession  of  organized  beings  in  the  course  of 
time,  and  how  little,  confidence  thq  investigations  in  this  field 
deserve,  which  have  not  been  made  with  due  reference  %o  all  the 
points  mentioned  above.     It  is  indeed  only  in.  the  classes,  the 
structure  and  embryolq^  of  which  are  equally  well  understood^ 
that  we  are  able  to  discover  the  laws  regulating  the  succession  of 
animals  and  plants  in  geological  formations,  and  our  knowledge 
is  still  too  imperfect  to  carry  <^e  investigation  into  all  families 
of  the  animal  kingdom.    Yet  enough .  is  known  to.  leave  np 
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doubt  as  to  the  final  result ;  we  may  confidently  await  the  time 
when  the  glory  of  the  wonderful  order  of  creation  shall  l>e  fully 
revealed  to  us^  and  this  may  stimulate  us  to  renewed  efibrts, 
since  success  depends  entirely  upon  our  own  etertions. 

"Hie  geographical  distribution  of  animals  only  began  to  be 
studied  long  s^er  systematic  2oblogy  had  biade  considerable  pro- 
gress, but  evefi  to  thife  day  the  limits  of  the  faunae  are  nowhere 
circumscribed  with  any  Mnd  of  precision,  the  principles  upon 
which  thiBy  might  be  determitfeid  sire  in  mrihy  i<espects  question- 
ahle;  and  a  large  nurabi^r  of  toithals  are  daily  described  without 
any  reference  to  their  uatural  distribution  upon  the  earth ;  though 
much  has  already  been  done  tiince  Bufibn  to  place  this  branch  of 
bur  knowledge  upon  a  better  foundation,  and  especially  to  ascer- 
tain the  laws  regulating  the  geographical  distribution  of  certain 
classes  and  families  considered  iiolatedly.  The  point  which  now 
requires  particular  attention,  is  thie  combination  of  these  differ- 
ent types  within  definite  regions,  and  their  comnton  circumscrip- 
tion within  natural  aioological  provinces.  This  study  would  be 
particularly  important  with  referience  to  the  comparison  of  the 
local  faunae  of  former  geological  periods  with  those  of  the  pre- 
sent creation ;  but  since  the  latter  even  are  comparatively  little 
known,  vft  must  be  satisfied  to  wait  for  the  time  when  thorou^ 
toinpatisons  shall  be  |)ossibIe  between  the  local  faunae  of  each 
and  all  geological  periods  inter  se^  land  With  those  of  other 
periods. 

In  closing  this  digression,  I  may  sum  up  my  criticism  upon 
palseontological  investigations  by  saying,  that  any  gener&hzation 
respecting  the  succession  of  organized  beings  which  is  not  based 
upon  materials  in  which  the  synchronism  and  succession  of  spe- 
cies and  their  geographical  distribution  are  not  duly  considered, 
and  in  which  the  identification  of  species  is  not  made  with  refer- 
ence to  sound  zoological  principles,  with  due  regard  to  the  equal 
limitation  of  genera,  and  also  with  reference  to  our  improved 
classifications  in  zoology,  is  *  not  fit  to  be  trusted.  All  species 
taken  into  consideration  should  u'ndergo  a  revision  with  reference 
to  their  chronology,  their  topography,  and  their  zoology ;  and  in 
the  last  point  of  view,  the  range  and  natural  limitation  as  well  as 
identity  of  the  speeies;  their  generie  affinities  and  their  zoological 
classifltation,  should  be  fe?qually  tested. 

Returning  noW  to'  the  mgdn  subject  of  this  paper,  I  have 
further  to  say,  thiat  the  very  fact  thai  certain  stratified  rocfcd, 
even  among  tne  oldest  formations,  are  almost  entirely  made  up 
of  fragments  of  organized  beings,  should  long  ago  have  satisfied 
the  most  sceptical  that  both  animal  and  vegetable  life  was  as 
active  and  profusely  scattered  t^on  the  whole  globe,  at  all  times  and 
during  aU  geological  periods^  as  it  is  now.  No  coral  reef  in  the 
Piicific  contains  a  larger  amount  of  organic  debris  than  some  of 
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the  limesixme  deponts  of  the  tertiary^  oiUke  cret&eeons,  or  of  tiha 
oolitic^  nay^  ctcii  of  the  palsozoic  periods ;  and  the  whole  veg^ 
table  carpet  covering  the  present  gnr&ce  of  the  globe^  oTen  if  we 
were  to  consider  only  the  most  Inxnnoas  vegetation  of  the  troi- 
pic^^  and  leave  entirely  out  ot  oonsidenNtion  the  whole  expanse 
of  the  oeean^  as  well  as  those  tracts  of  land  where  binder  fesa 
favourable  circumstances  the  growth  of  plants  is  nore  reduced, 
would  not  form  one  single  seam  of  woricable  ooaltot  be  compaired 
to  the  many  thick  beds  oontained  in  the  rocks  of  the  carbo- 
niferous period  alone. 


nr*- 


XXXIV. — Memoranda  ofObservatiom  made  in  small  Aqt^atiaj  in 
which  t/ie  Balance  between  the  Animal  and  Vegetable  (hganisms 
was  permanen^'iy  maintained.    By  Cob^et  Wamiuqtois^  Esq. 

Eesh  Waler. 

Memon-andum  1. 

In  my  communication^  dated  September  1852*,  I  gave  a 
detailed  account  oi  ray  observations  on  tbe  thread  or  web 
which  some  species  of  tbe  freshwater  spail  form  to  eflFect  or 
facilitate  their  passage  from  one  spot  or  object  to  another,  and 
thus  either  ascending  or  desceiidiug  by  its  means;  and  the 
instances  noticed  up  to  that  peiiod  bad  refeience  only  to  the 
vai'ieties  of  the  Limnece.  In  continuation  of  my  observations 
on  the  same  sul^ject,  I  have  now  to  state  that  tne  varieties  of 
PlanorbiSf  as  also  Neiitina  fiuviatilis  and  Physa  fontinalis,  have, 
since  that  date^  been  noticed  to  possess  the  same  power ;  and  in 
the  case  of  tbe  lattei,  Pltysa  fimtinalis,  the  thread  or  web  was  so 
tough  and  strong,  that  on  one  occasion  I  was  able,  by  means  of 
a  small  rod  introduced  between  the  creature  and  its  point  of 
attachment,  to  move  it  out  of  its  straight  course  a  considerable 
distance,  and  by  then  slowly  drawing  the  rod  upwards,  I  suc- 
ceeded in  raising  the  snail  completely  out  of  the  water  a  space 
of  about  7  inches,  suspended  by  its  tnread,  so  that,  under  these 
circumstances,  the  thread  itself  became  distinctly  visible.  • 

From  the  observations  which  I  have  been  enabled  to  make,,  I 
consider  that  I  am  justified  in  stating  that  all  the  fireshwfiter 
snails  are  possessed  of  this  power* 

Memorandum  8. 

As  an  evidence  of  the  permanency  of  the  balance  capable 
of  being  established  between  the  animal  and  vegetable  organ- 

*  Annals  and  Magazine  of  Natural  History,  Oct.  1852. 
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kms  by  die  introduolioti  of  the  water^SHftil  or  other  phyto* 
]AagOBi^  mollusk)  as  I  liave  elsewhere  described*,  I  may  state 
tiiat  the  saoie  water liiii  whieh  my  original  experiments  were  made 
in  March  1849  has  been  in  oontinnal  use  np  to  the  present  time, 
asven^  fish  living  conetantly  in  it,  without  disturbance,  and  that 
it  ilk  no^  as  bri^t  and  in  as  healthy  a  state  as  at  the  first  petiod 
oF  its  being  employed* 

Again,  in  a  sbtall  jar  of  about  one  pint  eapacity,  having  a 
single  plant  of  ValtigMria  spiralis  growing  healthily  in  it,  and 
with  a  few  small  water-snails  as  scavengers,  I  suoeeeded  during 
the  spring  of  1853  in  hatching  and  rearing  a  young  trout. 
The  egg  was  obtained  from  Mr.  SrChimey,jmi.,  and  had  been 
removed  from  his  preserves  in  the  river  Wandle;  the  shell 
i*tiptured  the  day  after  my  receiving  it,  and  it  was  maintained 
in  a  perfectly  healthy  state  during  the  whole  of  the  period 
required  for  the  development 'of  tfie  respiratory  organs,  and 
the  complete  though  gradual  absorption  of  the  ovum.  This 
development  was  perfected  in  fiftefen  days  from  the  bursting  of 
the  shell,  till  the  period  that  the  fish  could  sustain  itself  con- 
tinuously in  the  water  and  was  able  to  swim  strongly.  Having 
arrived  at  this  stage  of  maturity,  the  vessel  became  far  too  small 
for  the  free  use  of  its  active  powers  of  locomotion,  and  it  was 
therefore  transferred  to  a  small  tank  containing  several  minnows, 
when  to  my  great  annoyande  it  was  immediately  seized  and  de- 
voured. 

As  another  instance  of  the  voracity  of  the  finny  tribe  and 
their  destruction  of  each  other,  I  may  mention  here  that  I 
had  on  a  previous  occasion  placed  several  small  trout  fry  over- 
night in  an  aquarium  containing  some  gold-fish,  but  they  must 
have  been  rapidly  preyed  upon,  as  no  trace  cduld  be  seen  of  them 
the  following  morning.  These  facts  will  demonstrate  clearly  the 
havoc  which  must  take  place  in  the  rivers  and  streams  among 
the  young  fry  of  various  fish  under  ordinary  circumstances,  when 
they  are  proved  to  be  devoured  with  such  extraordinary  rapidity 
even  by  such  species  as  the  gold-fish  or  carp  tribe  and  the 
minnow. 

Memorandum  S. 

Care  shoidd  be  taken  in  the  aquarium  for  fredi  water  to  ex- 
clude the  ordinary  Polype  or  Hi^ra  Jmea,  particularly  where 
certain  species  of  fish  are  to  be  preserved,  as  with  the  minnow 
{Leuciscus  Phoxmus),  for  these  creatures,  insignificant  as  they 
may  appear,  after  a  short  time  cause  their  death,  and  that  under 
mL03t  .extraprdinATV  (urcumstances,  as  the  following  observations 

*  Quarterly  Journal  of  the  Chem.  See.  for  AprU  1850,  vol.  iii.  p.  62. 
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will  teud  to  show: — ^In  a  small  aquarium  that  had  had  goldrAvh 
kept  in  it  for  a  length  of  time,  but  which  had  been  removed  mto 
one  of  larger  dimensions  and  more  fully  exposed  to  the  light,,  an 
enormous  number  of  the^MydraJwca.wGre  observed  to  haye 
made  their  appearance  very  soon,  after, this  removal.     Wishing 
therefore  to  ascertain  if  the  appeacaoce  and  j^pid  inorease^.pf 
these  polypes  had  been  prevented  by  the  gold-fish,  the  foUowiiig 
experiments  were  made : — Fifteen  individuals  of  the  ffydrajus^a 
were  placed  in  the  aquarium  containing  the  gold^-fish,  but  they 
very  soon  disappeared,  having  I  presume  foe^n  devoured  by  the 
fish ;  a  second  fifteen  were  then  introduced,  but  with  the  same 
result*     At  the  same  time  as  this  experiment  was  madt,  fifteen 
hydras  were  placed  in  a  tank  containing  four  mjiniiipws  {LeuckCHs 
Phoapinus)  and  a  pair  of  small  eels,  but  as  the  minno^fs  did  n^t 
appear  to  touch  them,  the  same  nuipber  of  polypes  being 
counted  over  several  times  during  a  period  of  three  weeks,  they 
Vere  soon  forgotten  altogether.     After  a  space  of  about  seven 
^months  had  elapsed  from  this  time,  the  miunows  were  observed 
to  assume  a  most  extraordinary  aspect,  the  head  appeared  very 
much  swollen,  and  the  eyes  of  all  of  the^l  looked 'as  thov^ 
starting  out  of  their  heads,  being  forced  upwards  and  in  an  out- 
ward direction  and  much  enlarged ;  by  degrees  the  giUs  of  son^ 
of  them  became  streaked  with  bloody  markings,  and  this  gra- 
dually extended  to  the  base  of  the  pectoral  finp.     Thetwhole  ap- 
pearance was  moat  distressing  to  contemplate,  particularly  aaiit 
was  impossible,  from  ignorance  of  the  cause,  to  adopt  any  reane- 
dial  measures.     Judging  from  their  appearance  my  impresnon 
.was  that  they  had  been  poisoned^  ^nd  assuming  that  it  must 
have  arisen  from  something  putrescent  which  they  might  haVe 
raked  out  of  the  materials  at  the  bottom  of  the  aquanum,  the 
.^hole  of  the  water  was  drawn  off  clear  by  a  siphon,  the  gravel 
and.  sand  thoroughly  washed,  and  everything  replaced  in  the>  tau)^ 
with  the  fish ;  no  improvement  however  appeared  to  follow,  tke 
fi^h  eot  worse  and  ultimately  died.  .  This  was  in  June  ISftS. 
SefoTe  this  extraordinary  change  came  on,  the  fish  had  been  ob- 
served  to  cluster  together  in  one  particular  secluded  i^^ot^  «nd 
irarely  came  out  as  &ey  had  been  accustomed  to  i.%  and  when 
they  did  venture  forth  they  rubbed  or  jei'ked  themselves  with  much 
fo(rce  against  the  gravel  and  rock-work,  as  though  sometlnhglwas 
jifi^tating  the  skin;  nothing  howeverwas  visible.  I  bi^d  had  these 
&^  for  about  eighteen  months  in  the  same  aquariumt.    As  tfe 
yffi^x  was  perfectly  bright  and  clear,  and  ftee  fhun:all  odisiirjar 
tm^leasimt  taste,  I  procured  six  fresh  minni:]^4>and  placed  tiuam 
!iu  the.  tank;  for  about  ten  days  they  appealed  to  be. pretty 
healthy;  they  did  not  however  ^wimt^bout  freely^  but  Iierded 
tc>gether  in  one  comer  of  the  aquarium^  (uad. then  the  aame  ex- 
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*ra6T(Sffiiffrt  chafagc  gradually  came  on  which  had  been  observed 
in  the  others,  and  after  lingerin"g  fot'  seventeen  days  they  all 
•  died.  Oil  careftffly  sfcnittaizihg'th^  different  patts  of  the  tank 
"irtth  a  magnifying-glass,  my  attention  wa*  at  once  arrested  by 
-  observing  the  enornious  numbers  of  the  Hk^'drafasda  tvhich  were 
^  present,  partifeiilaHy  on  the  partfe  of  the  aquarium  where  the  fish 
-had  been  accustomed  to  feed;  that  is,  along  the  water-line 
to#a^ds  the  light,  at  rtie  basfe  tif  the  plants  of  Vallisneria  spiralis, 
ab6ut  half  to  inch  tfb^re  the  gfavel,  '*ind  on  thef  whole  of  the 
K)cfc-wwk  arottAd  the  space  whei*^  the  minnows  delighted  to 
hide)  here  they  might  have  been  seen  stretching  out  from  the 
<isid6s,  hiaftging  down  fi-dm  the  top,  *  in  feet  in  evety  possible 
'diircotion-c-ieTe'  then  wasa  solution  of  all  the  evil.  It  now  be- 
^me  a  question  how  "ttiese  p^sts  were  to  be  emdicated,  and  after 
4«n«ra*5rag  itt  my  ttrihda  Variiety  of  ^ggestibns,  I  determined  to 
efldeavour- 16  rem6Ve  them  itidividtldly,  and  by  this  hieanb  they 
■were  9p6edil]^'g6fi»id'of;  ftom  fifty  to  a  hundwd  being  taken 
out  'daily;  The  method  by  which  this  (Operation  was  effected  was 
as  follows  ^*^A1oilg  glass  capfllaty  tube  open  at  both  ends  was 
iiitrodue^  into  the  water,  having  the  finger  kept  tightly  over  the 
tippei?  o4*ifice,  Whfl6,  with  the  edgedf  the  loWer  opening,  the 
polype  wisdettfchfcd  from  its  hdd ;  the  moment  this  Was  effected 
and  the  hyd¥a  began 'rf6w;ty  td  fdl  thitoughthe  wat^r,  the  finger 
wmsremov^d^  and  the  wat€*r  with  the  polype' was  thus  rtipidly 
driven  into  th^itflbe  by  this  pi^sare  of  Hie  external  column  (tf 
wwter  J  on'iteplaciiig'the  fin^ger'the.  cbntiiined  water  and  polype 
wcBPe  removed.  By  persevering  in  this  <;ourse  they  were  caught 
wiA  the' greatest  rapidity  and  dropped  into*  another  vessel  before 
they  had  time  to  attach  th^mselves^  to  the  interior  of  the  tube, 
fidling  through  th^  water  like  a  miniature  parachute.  When 
aitumted  in  plaees  where  thisr  modfe  of  capture  could  not  be  em- 
piuycd,  as  6n  th^e  Ifeaves  of  the  Vallifeneriay  or  on  the  under  sides 
of  the  rook-work,  l^ey  wereproUed  off  with  a  jerk  by  means  of  a 
small  pai]^-  itf  fbreeps.  In  thii^  manner  between  four  and  five 
hundred  polvpen  wdre  remo>Ved&om  a  small  aquarium  holding 
about  sax  gallons^of  watw.i  ^^Bince  this  «ome  small  carp  and  also 
milniowa  bal^e  been'pldti^  ift  the  bame  water,  and  have  continued 
nowitfor^upwards  ofi^ixteen  months  in  perfect  health. 
-  It  is  a'!0iiriettS|yi^6bleni'ad^i;o  the' manner  in  which  this  de* 
rtrueiion  ^  life  Wtts  bt&«ight  «kbotlt ;  my^^own  impression  is  that 
tke'hydrafl'Beiaedi  on  the  mitinows  whenever  their  extended  ten^ 
tooulafwem  touched  by>th«  swimfming  fifth,^^-stinging  thefm,  and 
cansiilg  a  great  degree  of  irritation  j  and  that  the  polypes  were 
tokn  from  their  posttdfoti-  by  liie  greater  «treingth  cf  the  fish  and 
leatoried  to*  tjyeir  pli»ee9  of  retreat,  where,  by  oonBequence,  the 
misdbkf  waa  aontiiniaily  aocumuiatiiig.-  A  similar  removal  from 
Ann.  ^  Mag.  N.  Hist.  Ser.2.   VoI.xlv.  24 
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one  place  to  another  of  an  analogous  creatoTi^  the  young  of 
the  Actinia^  takes  place  in  sea  water^  &om  their  attaclmig  them* 
selves  by  their  tentacula  to  some  moving  deniieen,  the  hold  being 
released  very  soon  after  they  are  forced  from  their  original 
attachment. 

Sea  Water. 

Memararidum  1. 

In  my  previous  eq>eriinentB  in  this  bmneh  of  tke  ,^ 
commenced  in  Jannary  1852*^  and  of  which  some  results  iweiie 
communicated  to  the  British  Association  at  their  meeting  last 
year  at  Hull  f^  I  stated  that  the  result  of  my  experiments  to 
ascertain  the  kind  of  sea- weed  best  fitted  for  maintaining  tiid 
balance  with  the  animal  life  was^  under  ordinary  ciresmki 
stances^  in  favour  of  the  Chbrosperms^  and  that  theBhodo-» 
sperms  submitted  to  the  like  conditions  did  not  answer  ihA 
purpose  desired  and  at  the  same  time  retain  their  colour  and 
beauty^  inasmuch  as  they  very  soon  became  coated  with  a  growth 
of  short  green  and  brown  Confervse  {Conferva  tortuosa  ?),  which 
entirely  mantled  the  whole  surface  of  the  ironds  and  destroyed 
their  characteristic  appearance.  During  l^iese  investigations; 
however^  it  occurred  to  me  that  it  might  be  possible  to  obviate 
this  drawback,  and  I  have^  I  believe^  succeeded,  after  a  series  of 
experiments,  in  overcoming  this  inconvenience,  and  can  now 
retain  them  in  all  their  natural  loveliness  and  render  them  quite 
efficient  for  all  the  purposes  reqmred,  that  is,  as  consumers  ef 
carbonic  acid  and  generators  of  oxygen. 

The  ground  on  which  I  have  reasoned  as  a  basis  for  these 
experiments  has  been  the  consideration,  that  nearly  the  whole  of 
these  red  or  pink-coloured  sea-weeds  are  found  either  in  deep 
water  or  under  the  shade  of  other  Algse,  and  from  the  fact  tfail^ 
they  were  also  often  known  to  occur  in  shallow  rock-pools ;  it  wis 
hence  fair  to  assume  that  the  pressure  of  the  column  c^  watet 
eould  not  be  an  important  element  in  the  production  of  these 
coloured  growths,  and  therefore  that  it  must  depend  upon  A 
modification  of  the  light.  Hence  my  idea  was  that  the  effects 
of  the  depth  of  the  water  might  be  es^ble  of  being  imitated 
by  tinting  the  light  through  the  intei7)Ofistion  of  colourscl 
media,  and  thus  all  the  results  observed  in  the  vegetatioin,  and 
much  even  of  the  healthy  animal  life  of  deep  sea  water  could  be, 
under  this  arrangement,  assimilated ;  and  this,  I  am  happy  to 
state,  has  proved  experimentally  to  be  ike  case,  m>  that^  by  very 

^  Qarden  Companion,  Janoasy  1852;  and  Annals  and  Mag.  Nat.  fiiak 
for  October  1852.  ... 

t  AnnalaajidMag^  Nat.  Hist.  Novembeir  1853.  »      . 
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simple  means  and  with  very  little  trouble^  we  shall  be  enabled 
to  grow  and  preserve  these  elegant  and  beautiftil  plsfnts  in  all 
their  varied  hues,  as  well  as  many  of  the  wondrous  forms  of  ani*- 
mal  life  ueraally  found  associated  with  them^  for  any  length  of 
time ;  and  thus  a  much  enlarged  field  for  observation  will  be 
brought  within  the  limits  of  our  aquarium. 

In  order  to  obtain  this  desideratum,  a  medium  having  a  blue 
or  green  tint  has  been  had  recourse  to,  and  of  such  a  nature  as 
merely  to  colour,  soften  or  di£Puse  the  light,  without  materially 
diminishing  its  quantity.  This  was  at  first  accomplished  by  the 
employment  of  a  thin  film  of  paint  of  the  desired  shade,  of  a 
thin  silk  gauze  of  a  blue  colour,  by  layers  of  tissue  paper  tinged 
Uue  and  green,  sometimes  oiled  to  render  them  more  trans- 
parent, at  others  the  sheets  of  paper  being  superposed  until  the 
desired  dSect  was  produced,  or  by  coloured  varnishes,  blue,  and 
bhie  and  yellow,  and  mixed  to  the  tint  required.  These  mate- 
rials should  be  applied  to  the  surface  of  the  glass,  or  interposed 
between  the  source  of  light  and  the  water,  in  such  a  way,  that 
tjie  whole  of  the  light  which  directly  illuminates  the  aquarium 
may  be  tinted  of  the  proper  colour.  In  proportion  to.  the  quan- 
tity of  light  at  command  and  the  varying  aspect  to  the  sun's 
rays,  so  must  the  transparency  of  the  colouring  medium  be  ad- 
justed. In  my  own  case  I  have  been  obliged  partially  to  employ 
coloured  glass,  as  the  other  methods  were  found  to  impede  too 
much  of  the  durect  light ;  but  it  must  be  borne  in  mind  that  this 
i»  in  the  midst  of  a  crowded  city,  in  a  smoky  atmosphere,  and 
surrounded  by  tall  houses.  To  such  an  extent  has  this  plan 
saeceeded,  that  several  small  attached  pieces  of  delicate  red  sea- 
weed which  I  had  received  in  October  1852,  and  had  become 
thickly  mantled  with  the  brown  and  green  confervoid  growth 
already  alluded  to,  and  which  had  not  exhibited  the  least  signs 
of  vitdity,  on  being  placed  in  a  small  glass  jar  arranged  with 
tinted  and  oiled  tissue  paper,  soon  lost  the  whole  of  this  parasitic 
§^wth,  from  its  gradimlly  decaying  and  being  then  consumed 
by  the  mollusks,  the  fronds  assuming  their  deep  crimson  hue, 
becoming  perfectly  clear,  and  even  after  so  long  a  period  throw- 
ing out  numerous  young  shoots  or  leaflets;  and  on  one  of  these 
pieces  several  beautiful  specimens  of  the  Coryne  seesilis  made 
their  appearance,  together  with  groups  of  Lepralia  and  corallines. 

Memorandum  2. 

Another  very  interesting  experiment  that  I  have  had  pro- 
gressing very  successfully  for  some  time  past,  is  the  preserving 
sea  watcdr  in;  a  perfectly  transparent  and  healthy  state  without 
the  use  of  vegetation  of  any  kind,  or,  in  some  cases,  even  of  a 
scavengering  moUusk.     The  adoption  of  these  experiments  was 

24* 
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f  -         '  '  »  •  -  ' 

in  a  great  degree  forced  iipon  me  from  circumstances  whieli  have 
been  already  published.  In  tb\^  paper  read  before  the  Meeting 
of 'tl^iSrHish.  Asseteation  at  HoU,  I  stated  tint  in  ttmsaqtienc^  of 
tibeawveoobs'prepeiiiiitiesiof.idie  crabs  md  the  vanetifiv  of  xock^f 
fisliV  I'^ad  iMffin^falhged  to  establish  wvend-smiaU  iHiitatim*]!osh« 
pools/  so  as  tasqiatratB!  ti|kese  /Tan<mr:de]»tdatoi9'£n)mi'eadi 
o&eri;  and  as  some  of<.tbesey.the  UeiJiii^ycabo.sttaeked  ihe 
(lommon  periveinlcle  uiid  •othioEmcdiaisks  Jwhifih^isiujetemplo^ed  a^ 
MEVioigaffs^  theiplmait  or  vegdtattiim  ^conseqpa^ntLy!  became  of 'UtdQ 
1^0,  imd' was  tbcrvfove  omitted  >altoge11iieQriromi the  ariangsmimt^ 
It  may  be  asked  then,  how  oan  the  sea  waier  txjmAac  MMduds^ai^ 
stances  bo'possiUy  kept  iitfr  healthy  state!  Whyy  thus:  by  <eflu» 
posing  a  very  extended  surfeu^e  of  it  to  the  aetion  of'the  edry  and 
at  the  same  time ^nttisig ills deptii:.>  Theivmeans  that  Lhtive 
bean  adopting  for .upwajods  of  \  t¥»lte  moAtha  .cimsfet  tm.  the 
employment  of  shallow  circular  stone-waaMspam  of  .  abtrut  eigjit^to 
tnchea  intemaddiaB^otsrk^lfy  £ve  iniehea  deep;  these  arefiiied^or 
about  two  jnehes  with  water^  die  bottom  is jntpphed'  with  saiid  «nd 
shingle,  and  numerous  fragments  of  iKick--wGrk«r^  annmged  at 
tiie  eddea^  aotaie)  cioaa  bdow*-  the  /auifadc  di  the  water,  odiers 
rising  in  gentle  slopes  abowe,  and  *otlttts  agaiii'ignMiped  U>4snm 
eavititeof  netreaty  80.«s'itb  aoeocd  with  the <habHl^  <^  theeraibs, 
Ueimiefi^ifcd*  plaaadiiDJtl^tfiiii'  ShCi^  i&iM>Teredm&  a^sheet 
of.  common  windcnnr  gkas^  oraisedi  srbaat.an&Jrartkiof  aiDJaicIt 
from  the  edges  of  the  pan  by  means  of  slips  of  wood,  so.astto 
illaw»>a  &de'<nB3robftifb£iaiarodveritbe<aniface  of  the^w;al;ap,'aad  at 
die  saiiie>tiiKie'aiaiipedelJhejeiiipomtian*jaadf^^  greatet 

part  of  the  dust  and  soot  from  settling  on  it.  By  th]3>aitaa3g0< 
meeA  a  Yery  ^Ltended  sui^iftee  of  water  ia  submitted  to  the  03a» 
dw^g  influence  .of  ith^  9iK,  ,w^  thf^.  fish  and  cral^  bjp  their  /C9i^ 
tinusl  movement/i  ea«sa)su£^cient  mfi^ion^if]^  tbe\flmd  to  expose 
a  fresh  surface  frequently  to  its  action  and  thua  keep  up  ita 
^eratibn.  Butit  muid:  be  bbrne  in  9iind>  that  th6  oxygenatioii 
6f  the  water  thtis  effected  is  a  very  delicate  equilibriuca>  land  thc^. 
niaintenanc^  of  a  healthy,  afe*tation  is  liable  to  be  disttitb^d  bV 
i^ty  slight  interfering  causes ;  nor  do  I  conceive  that  tMs  methtlc 
would  be  applicable  except  to  ^uch  marine  deni^^ns  as  ar^.eith^ 
of  such  low  organisation  as  to  reqtdre  but  U^tle  aer^tioH'  of  XM 
water,  or  to  such  as  the  crab  tribe,  the  blennies,  cotti^f  gbbie^^ 
and  those  creatures  which  delight  ill  veary  shallbw*  ^tfer^'  br 
which  have  the  power  of  climbing  out  of  ttieii'  Ugtiid  6kine*nt.j 
The  varieties  I  have  myself  k^t  ih  perfect  h^Ith'jfoi*  the  '^i^btf 
mentioned,  are'ci'abs;  bfennies/gome^^  t»3lties,  and  v^^tie^;bf 
Actinia*  Cancer  Manas  has  tinotesir,. these  (sircigQlstance$  ci£tst  it^| 
skin  three  times  during  thfe  preset  year,  having  increased  iti  iS^ 
dimensions  most  extrabrdiliarily ^chiiime:        ,  -  '  i    V  '' 
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Memorandum  S. 

The  form  of  ftqaarium  which,  after  upwards  of  five  yean'  ex- 
pdmenoe  and  obaerration  od  the  natural  habits  of  the  variaua 
animated  tenanta,  I  hare  now  adopted,  consiBts  in  a  four-aided 
nessel  haying  the  back  gradually  doping  upwards  from  the  botu 
tom  at  an  angle  of  45  to  50  degrees,  uid  the  consequently  exi 
tended  top  sloping  slightly  downwards  and  resting  on  the  upper 
pEirt  of  the  back.  The  bottom,  theceEone,  becomes  neoessart^ 
narrow.  The  iront  for  the  purposes  of  obssmtioo,  and  the  to^ 
for  ^e  adBHasioo  of  light,  are  to  be  of  glass ;  the-  bacb,  aida, 
and  bottom  being  constructed  of  slate;  the  whole  fixed  in  a 
■bout  framework. 

The  advantages  of  this  aFtangement  are : — 

First.  That  it  allowB  of  a  most  extended  view  of  the  whole 
intenw  of  the  aquarium. 

Bbo<mdIy.  That  it  enat^s  the  oocnpanta  to  resort  to  water  of 
any  depth  they  may  desire,  or  even  to  ascend  the  sloping  bacSc 
and  emerge  £rom  the  water. 

.    Thirdly.  It  admits  of  a  much  larger  anrface  of  water  being 
cKpoeed  to  the  action  of  the  light;  and : 

Fourthly.  The  sloping  top  allowa  the  water  which  eondensaa 
on  the  glas^  &Qm  the  effect  of  radiation,  to  tht^e  off  and  retuf  ij 
to  the  aquarium  without  fumt  resting  pa  the  ainc  or  iron  tnanb- 

WDplt. 

I  need  hardly  mentioto  that  the  slofHngbadc  is  to  be  oonmid 
with  lig^t  roch-worh  extending  to  a  short  distance  abonn  tte 
water  line.  ; 
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bered  Boucherie'a  experiments  with  the  same  substance  in  giving 
flexibility  to  wood.  The  principle  that  a  aub$tance  wMch,  U 
flexible  when  moist,  will  remain  permanently  moist,  and  ther^^re 
permanently  flexible,  when  impregnated  with  a  deliquescent  saU^ 
is  so  obviously  true,  that  it  needed  no  experiments  to  convince  me 
of  its  applicalbility  to  the  fragile  plants  above  mentioned,  audio 
many  other  specimens  in  natural  histoiry ;  but  as  practical  diffi- 
culties often  occur  in  the  application  of  correct  principles,  I  have 
tested  the  process  by  numerous  experiments  in  which  chloride 
of  calcium  was  employed  to  give  flexibility  to  various  vegetable 
and  animal  products,  and  the  results  have  fully  equalled  my  ex- 
pectations. My  specimens  of  Amplmoa,  Jania,  Gondhna,  &c., 
after  being  impregnated  with  this  salt,  and  then  exposed  for 
months  to  the  air,  can  be  handled  as  freely  as  if  just  taken  from 
the  water,  and  they  permanently  retain  nearly  the  utmost  degree 
of  pliability  they  are  capable  of  receiving.  Species  of  dry,  crisp 
and  brittle  Lichens  when  treated  in  the  same  way  became  soft, 
elastic  and  flexible,  so  as  to  bear  very  rough  hanging  with  per- 
fect impunity.  Many  of  the  common  Algae  which  shrink  much 
in  drying,  and  therefore  assume  a  very  unnatural  appearance,  and 
besides  are  apt  either  to  become  cracked  or  torn,  or  to  wrinkle 
up  the  paper  to  which  they  adhere,  retain  after  immersion  in  this 
salt  nearly  their  normal  degree  of  distension,  and  preserve  a 
much  more  natural  appearance  than  when  dried  in  the  usual  way. 
Many  dried  specimens  of  plants,  whose  leaves,  flowers  or  fruit 
dropped  off  almost  at  a  touch  from  specimens  in  my  herbarium, 
became  permanently  pliable  when  immersed  for  a  short  time  in 
a  solution  of  chloriae  of  calcium,  and  could  then  at  any  time  be 
handled  freely,  while  their  appearance  was  in  no  degree  injured. 

In  the  animal  kingdom,  the  results  obtained  in  restoring  per- 
manent flexibility  to  dry  and  brittle  specimens  of  Crustaceans, 
Insects,  Goi^nias,  Sponges,  &c.  were  equally  satisfactory,  and 
have  convinced  me  that  almost  every  naturaUst  will,  in  his  own 
department,  find  many  useful  applications  for  this  process. 

The  mode  of  application  which  I  have  employed  is  to  immerse 
the  dry  specimen  for  some  time  in  a  neutral  saturated  solution 
of  chloride  of  calcium  (which  any  one  can  make  for  himself  by 
saturating  hydrochloric  acid  with  marble),  and  then  after  the  spe- 
cimen has  become  sufficiently  softened  to  bend  easily,  remove  it 
and  let  it  drain  in  the  open  air.  In  some  cases  where  the  speci- 
mens do  not  imbibe  the  salt  readily,  it  is  well  to  soften  them  in 
warm  water  before  immersion  in  the  salt.  A  speedy  impregna- 
tion will  then  take  place,  after  which  the  specimens,  if  plants, 
may  be  subjected  to  moderate  pressure  in  the  usual  way,  and 
restored  to  the  herbarium ;  while  other  specimens  may  be  kept 
on  shelves,  or  in  any  way  usually  employed  for  similar  objects. 
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and  all  will  for  any  length  of  time  retain  sufficient  moisture  to 
prevent  brittleness.  The  salt  being  neutral^  no  fear  need  be 
apprehended  of  its  injuring  colour  or  texture,  while  its  antiseptic 
properties  will  aid  in  the  preservation  of  matters  liable  to  decay. 
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Jt  Manual  of  Natural  History  for  the  use  of  TraveUera,  By 
Arthur  Adams,  W.  B.  Baikie,  and  Charles  Barron.  Lon- 
don, 1854.    Van  Voorst.  I2mo. 

'*  The  design  of  the  foUowing  pages,"  say  the  authors  in  their  pre- 
face, '*  is  to  endeavour  to  supply  what  seems  to  be  a  blank  in  the 
scientific  hteratuie  of  this  country,  for,  although  numerous  treatises 
exist  upon  every  branch,  yet  no  work  has  hitherto  appeared,  com- 
prising either  succinctly  or  in  detail,  a  comprehensive  outline  of 
natural  history.  It  may  appear  presumptuous,"  they  add,  "  on  the 
part  of  the  authors  to  attempt  to  grapple  with  such  an  extensive 
range  of  subjects" — and  we  regret  to  say  that  a  careftd  examination  of 
the  book  only  shows  us  how  well  founded  was  this  fear.  There  can 
be  no  doubt,  in  fact,  that  the  authors  have  entirely  miscalculated 
their  strength,  or  they  never  would  have  attempted  so  arduous  an 
undertaking.  This  is  the  more  to  be  regretted,  as  we  fear  that  a 
work  with  the  above  attractive  title,  brought  out  under  the  auspices 
of  a  publisher  so  well  known  for  the  first-rate  character  of  his  publi- 
cation^ will  inevitably  to  a  ffreat  extent  preoccupy  a  place  in  our 
scientific  literature  wmch  might  be  much  more  creditably  filled. 

The  authors  have  fallen  into  an  error  in  their  very  first  step, — 
the  general  design  and  scope  of  the  work.  Let  us  first  see  what  are 
the  objects  of  travelling,  or  indeed  of  any,  naturalists,  and  the  condi- 
tions to  be  fulfilled  by  a  '  Manual '  intended  for  their  use,  and  we 
may  afterwards  consider  how  far  their  wants  are  supplied  in  the  work 
before  us.  The  study  of  Natural  History  may  safely  be  divided  into 
two  branches — ^the  collection  and  arrangement  of  species,  and  the 
study  of  the  structure,  habits,  and  genertd  classifioation  of  the  nume- 
rous creatures  inhabiting  our  planet.  The  same  person  may  un- 
doubtedly combine  the  study  of  both  branches,  but  they  may  never- 
theless be  regarded  to  a  great  extent  as  distinct,  and  capable  of 
being  carried  on  independently  of  each  other ;  accordingly  we  find 
that  works  on  natural  history  are  generally  directed  exclusively  to 
one  or  other  of  them.  Now  the  collector  of  species,  whether  for  sale, 
or  for  his  own  personal  gratification,  desires,  if  possible,  to  ascertain 
the  actual  specific  names  of  the  objects  which  come  in  his  way,  their 
comparative  rarity  and  so  forth,  so  that  nothing  short  of  a  "  Species," 
or  at  all  events  a  "  Genera,"  with  copious  information  as  to  the  geo- 
graphical distribution  of  die  species,  can  serve  his  purpose.  The 
reader  need  but  reflect  cm  the  voluminous  works  devoted  to  descrip- 
tion of  portions  only  of  the  organic  kingdoms  of  nature,  to  be  con- 
vinced that  an  attempt  to  bring  together  all  the  species,  or  even 
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gener&jQf  f^ioali;  ^-plants  ^tbia.  4he;e«m|>MP6  <fS*myibhiffAoi£fif 
a  small  ubrajy,  must  prove  ap  entire  failure '  Tbe^bMinRttritf  ^moe^ 
tiye  andiial^it.,pa  ^e  oU^r  hfindi  requiiies  ^^giadet^book  thliDii^4hcoi 
intricacjea.^pf . xua, ^bje^st? ;|t compendious accouot  idfitbe  t|«^ksla6i9d 
of  science,^ a  something.  to<  teU  him,wbat.tQ  oWejtnrr^ifypfdrtQiipifctvaDt)!/ 
bis  falling  into  tbo  enor9  to  which  i^latedob^eryatftiare  9»liabk,  Ih^i 
wbieh  the  light  ac^funnlaUd.  hy^  tb0  laho^rs  of.Ua.pred'ecrflspnMi^'^o 
to  a  ^eat  extent  jenablo  bijoa  itp  avoidi  Sueb^  tfofkifis  thb  ii^)^9tffl>  > 
a  desidera^ium  in£ngli^  fcienti^^  hieratHAr^^r  the  ktbouraj-ofi  ikmb 
present  authors  have, been  directed  to  q^iAe  anotiien  t^aftu'riTfae}^!* 
have  in  fact  fulfilled  neither  of  the  conditicins  which  we.haTdsIreft(far'^ 
seen  to  he  neQes9ar7  in  a  '  MaouaL  of  Natural  BiatQry/-r.*-^(sir.iicinB{i> 
is  a  bare  sketch  of  a  classificajtion  i^aried  i^  laraaith^iiiittiAliftaiiBib 
lies,  dealine  no  iurther  with  the  strfK^tureiof^anixnidlaitiid. plants itEifaiii> 
as  it  furaishes  characters  for  the  foundatio&of  gioopss; 'ittioa[|r'i]:k'faofeii 
be  defined  as. an  engine  iormnmg  muknral  o^^ti^.^ab.oftfneavtha'^ 
student  just  half  way^  and  then  leavea  biDi  to  .find  the^renu^ffdciriif 
the  road  by  himself.  ^  .   •    .         r   «  t  'in*? 

This  objection  would  have  applied  Tfith les^fiwee^  bad>the<^ptce / 
at  the  comopiencemeat  of.each  of  the  iargisr  diivisio»Sf!(of  thfianiintd^it 
kingdom  at  least),  uow  devoted  to  a  series:  ai'.de^niiUory.geii^aiitifla^n 
not  always  perfibcUy.  corre^  been  made  n^  of '^  liutniBbifchemidbed/!. 
with  some  gpeneii^Tiews  of  th.9  nf^tur/td  AistQry.  of  thecrealitfesrtimdBr.ri 
consideratipn  y  but^as.  it  is,  the  observer  who  vMty  Intneesffmy^isdated  li 
fact  in  the  history  of  ax^,  animdL  eve^  jhoidd  .be^<be  ablSttoAScert^: 
the  family  to  which  it  bt^longsfrom  thi9^.Wf)kx<eaxi  mY0Thops^iQ^aoti^yy 
in^  it  any  clue  tp  tbe^ser^ia  ofphcenQmi^natwitbr^whi^h  tiMniactot 

observed  paay  stand  ja  QQnnection.x  .  . .  ,^'.  -■,  ,--  n.<.  .*  "  •<  n  ->'  t'-^o 
Before  proceeding  to  examine  the  detajta  ,of  iihei  book^'^^ibai^e  toi  - 
protest  against  a  piece  of  pedai^lrj  which  p^r^^ea  A^  ivbole^  andfcffi  li 
which  the  authors  appear,  to  conip^r,  thef(|»s^iifeS(  id0$eryii]%f  of  rgvei^.  t 
credit^— rwe  allude  to  the  practice  pf  giying^jwh^l^ifti^'^eid'Srtgtiahii 
names  to  the  different  groups.  If  ^d^edgpod  gf^kp^e^Ekiglisb  aElames>r> 
could  be  invented  for  every  ^groiip  Cftid  fpc^cjies  ^>e«lifnab»;aiidplald;i^  t 
we  should  have  nothing  i^r^Jp  §ayi^pQn.^(9i:(lljt<^  Wi>we.^ 
ta^'  the  very  strongest  objiectip»4;q,the  a)l?^Mrjditi^:gwe9»dl7.pfJinfid>b 
off  upon  us  under  this  tiJUli^  and:in,,th^ 

not  one  whit  superior  to  its  predecessors,  t^eP^tsc^^wJitKttilm'Sanie  > 
attempts  at  AngUcizing.by  timii^al^r^ng.  t^tterixj^ 
fr9m  a  or  <e  into  (w\  whilst,  the  pece^s^t^  i^immi^fiwtarijigi  aaawD  > 
for  so  many  minor  groups  haSf.produptQdian  in&ait}^  ^(Ktfmulti-irefbalii  t 
combinational,  which  we.  should  think,  would,  tjei^^ra^hei^ito^i^fl  than  '> 
to  attract  a  begiQnex;,  'We  cani^ot  iotiagirv^  a;?x^diso  e^vistitnted  ^ea  ) 
to  find  such names.as  '' Long-legged  berbivoroiiS;]Be^e6,Y-oi?i  "Harid-ot 
skinned  serricom  Beetles,"  moreexpressiiveiapd^  ^asy  (OfireiioilQcflQiiJ 
than  the  corresponding  scientific  terms. ''  {Uq^ai' •  ra^diTSStemoiftt  ;f '  if 
and  ioi  some  cases  the  English  names  are  posojtifO^QQ^Om^ff^  toibrot 
example  the  term  *' Qill-lmiged  ,Batracl^|f^i»s,"  ^ai^li^ri^-tibose^isiil- 

gular  members  of  the  cl^^s*  Bai^ra^M^  m.whioh  .^^i^liidi  l^^'iu^^ 
coex^t^nt  m  the  mature  state, .  <       .    .    ,  .; i  -i  i-  ^,. <  m\\  \' 
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We  haTfi  detoted  -m  umch  space  to  the  conflidemtion  of  the 
goMnl  diaracteriBticS'of  thiA  work,  that  vre  have  hut  little  to  spare 
for  partiouiar  instances. of  the  anthors'  sins.     We  most  however 
sdeota  few,  if  only  to  i^hew  how  little  dependence  can  he  placed 
upon  their  jildgment,  eren  in  making  use  of  the  materials  which  la/  , 
ready  tb  their  hands,  *  "Ihus  wC  find  amongst  the  Anhulosa,  a  class 
of  £pizoa$  or  Fish^-paMsites,  including  Crustacetoi  famihes,  Lemtgicta, 
CtiUffidm  and  their  allies,  and  a  miscellaneous  assemblage  of  Helmin- 
thoid  fbrras.   Amongst  the  latter  are  included  the  Linguatulida !  The  ' 
entire  group  of  Radiate  animals  also  is  a  most  extraordinary  jumhie.  * 
We  find  the  Rotifera'  placed  in  this  division/ between  the  Acalephae 
and  the  Polyzoa! ;  these  are  followed  by  the  Coelelmintha,  these  by 
the  true  Polypes,  after  which  we  come  to  the  Sterelmintha,  or  Gestocw 
and  Trematode  worms.    That  such  an  arrangement  as  this  should 
have  occurred  to  any  one  engaged  upon  a  Manual  of  Natural  History,  , 
will,  we  should  thkik,  excite  a  Httle  surprise  in  the  reader's  mind. 

Amongst  the  Sterelmintha  we  find  an  order  of  Ovstic  worms, . 
without  a  sinele  hint  of  the  extraordinary  discoveries  of  Van  Benedep, 
Vogt,  Siebold  «nd  others,  which  have  now  proved  the  cystic  worms, 
to  be  merely  phases  in  the  devdopment  of  the  Tape-worms.    In  Uke  . 
manner  the  wonderful  mode  of  reproduction  prevailing  amongst  the 
Medttsse,  which  haS  given  rise  to  Steenstrup's  theory  of  the  "  Alter- 
nation of  generations,^  is  passed  over  without  a  word  of  notice;  but  as 
if  to  make  up  for  the  absence  of  information  for  which  the  reader  . 
might   reasonably  look,  we  are  favoured  with    some   statements 
concerning  the  Acalephte,  which  certainly  have  the  merit  of  novelty 
to  recommend  them.     Thus  we  learn  for  the  first  time,  and  we  must 
confess  not  without  surprise,  that  Cydippe  is  "often  seen  . . .  making  its '  ^ 
way  slowly  by  the  regular  contraction  and  expansion  of  its  umbrella- 
hke  body.'*     In  Bero'^we  are  told,  "  the  organs  of  progression  are  in  ' 
the  form  of  long  filaments,  which  enable  their  possessors  to  roll  along 
through  the  water  in  a  very  rapid  manner  ;*'  and  Mr.Huxley  will  be 
astonished  to  karn,  that  '^  those  curious  double  gelatinous  animals^ 
the  Salpa,*^  are  placed  **in  the  Diphydous  order."     These  state-* 
ments  all  occur  ¥dthin  the  compass  of  a  single  page  (page  336}  !  We 
do  not  pretend  to  say  that  this  is  an  average  sample  of  the  work,  but 
there  are  certainly  few  page;^  of  the  Zoological  portion  in  which  some 
errors  are  not  to  be  met  with. 

Of  the  Botanical  portion  we  need  say  but  little,  the  authors  them-  , 
selves  admittinjg  that  they  have  employed  ''a  slight  modification  of 
the  scheme  ofi&ed  by  the  learned  author  of  the  'Vegetable  King- 
dom/ The  only  modification  that  we  can  perceive  is,  that  they  have 
reversed  the  learned  "Doctdr's  arrangement,  and  raised  his  "  AUiances  " 
to  the  rank  of  "Orders.**  The  characters  o^  the  families  ^Orders, 
Lindl.)  appear  to  be  copied  almost  verbatim,  except  the  omission  here 
and  there  erf  characters  which  we  must  confess  seem  not  unfrequently 
to  b^  of  some  importance. 

It  is  not  so  easy  to  ascertain  tihe  source  from  which  the  system  of 
Mineralogy  is  derived,  but*  as  it  is  undoubtedly  the  most,  useless  part  ' 
of  the  book,  it  is  just  possible  that  it  may  be  the  most  original.    We 
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would  ask  any  mineralogist  how  he  wonld  U)ce  ta  bare  no  better 
guide  in  the  determination  of  a  mineral  than  such  a  dtaracter  as  the 
following : — 

lY.   ORDER  MOLIBDEXIDES. 

Minerals  containing  metals  of  the  lead  s^es,  in  various  states  of  combi- 
nation ;  solid. 

1.  Family. — Afo/tdc^uies.-^MiiKrals  containing  lead^  either  native  or  in 
combination. — Occurs  1,  native,  monometric^  H.  1'6,  sp.  gr.  ll'SSl ;  very 
rarely;  %  as  Sulpiaarit  or  '*  Gallia,''  mcmometfie,  H.  2-5,  sn.gr.  7%  obYoar 
and  streak  lead*gray,  easily  ioaedt  frangible  in  beds  and  veins  in  cryataUiiie 
and  unciystalUne  rocks;  3^  as  Oxide  or  '*  Minium/'  pulvenUent,  in  minute 
rhombic  prisms ;  sp.  gr.  4'&,  in  veins  of  galena  and  calamine ;  4,  as  Car" 
honate  or  "  Cerusite/'  in  right  rhombic  prisms^  H.3-3*5«  sp.  gr.  6*4^  lustre 
adamantine^  colour  white  or  gray,  very  brittle,  in  many  lead  mines ;  5,  as 
Phosphate  or  "  Pyroraorphite,*'  in  hexagonal  prisms,  H.  3*6-4,  sp.  gr.  7  ; 
colour  green,  yellow,  or  brown ;  lustre  resinous,  brittle,  in  veins  with  other 
lead  ores ;  6,  also  less  frequently  combined  with  selenium,  tellurium,  anii- 
fitOYty,  arsenic,  winadic,  chromie,  molyhdie,  and  tun§fstic  <ictdlf.--*MetilUc 
lead  frues  at  612°  F.,  its  soluble  salts  give  a  blaek  precipitate  with  hydro- 
sulphuric  acid. — Symb,  Pb. 

This  is  followed  by  2.  Family. — Baryides !,  but  we  need  go'  no 
fiirther. 

In  conclusion,  there  is  one  point  to  which  we  must  advert,  although 
in  so  doing  we  shall  perhaps  be  running  some  risk  of  placing  ourselves 
in  the  same  category  with  the  famous  Shandean  critic,  who  carried 
his  rule  and  compasses  in  his  pocket,  and  determined  the  merits  of  a 
book  by  the  squareness  of  its  cdmers, — ^we  allude  to  its  mechanic^ 
execution.  We  have  always  entertained  an  opinion  that  the  great 
object  of  a  '^ Manual"  should  be  to  furnish  its  readers  with  the 
greatest  possible  amount  of  information  in  the  smallest  possible 
amount  of  space,  but  the  present  work  appears  to  have  been  got  up 
on  a  directly  opposite  principle, — it  is  pnnted  in  a  positively  large 
type,  with  spaces  between  the  lines,  and  the  characters  of  the  families 
are  considerably  indented,  so  that  in  most  cases  at  least  a  tenth  part 
of  the  page  is  actually  lost.  Had  a  type  of  moderate  size  been  em- 
ployed and  the  present  absurd  arrangement  of  the  pages  avoided, 
there  is  no  doubt  that  at  least  half  as  much  more  information  might 
have  been  got  into  the  same  space. 

We  have  completed  a  most  thankless  task,  for  few  things  can  be  more 
distasteful  to  us  than  to  speak  unfavourably  of  the  efforts  of  others, 
especially  when,  as  in  the  present  case,  they  appear  to  have  devoted 
considerable  labour  to  a  mistaken  attempt  to  aid  in  the  diffusion  of 
knowledge.  But  this  book  unfortunately  by  no  means  satisfies  the  ex- 
pectations called  up  by  its  title,  and  there  can  be  no  doubt  that,  as  far 
as  it  is  concerned,  the  author  of  the  next  'Manual  of  Natural  History ' 
may  justly  echo  the  authors'  own  lamentation,  that  **  no  work  has 
yet  appeared,  comprising  either  succinctly  or  in  detail,  a  compre- 
hensive outline  of  natural  history." 


■  •   .    I 
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pboceedingS  of  learned  societies. 


ZOOLOGICAL  SOCIETY. 

P^  THE  Anatomy  and  Development  of  Echinococcu8 
VETEkiNORUM.    By  Thomab  Huxley^  F.R.S. 

[With  a  Plate.] 

■  On  the  2dth  of  NoTembert  1 852^  a  fine  femak  Zebra,  whilst  at  play 
within  its  paddock,  accidentally  broke  its  neck.  The  animal  had 
always  appeared  to  be  quite  healthy,  and  it  was  in  perfectly  good 
condition — but,  upon  examination,  its  liver  was  fonnd  to  be  one  mass 
of  cysts,  varying  in  size  from  a  child's  head  downwards.  The  liver 
was  taken  out  of  the  body  on  the  day  succeeding  the  animal* s  death* 
— and  on  the  27th  I  proceeded  to  examine  the  contents  of  one  of  the 
largest  cysts  (with  a  j^rtion  of  its  wall)  and  one  of  the  smaller  cysts. 

It  was- at  once  obvious  that  the  cysts  contained  the  Eekinococem 
veterinomm ;  and  I  may  here  mention  that  the  Fehinocoed  were  in 
full  life,  and  remained  so  for  three  days,  until,  in  fact,  the  fluid  in 
which  they  were  contained  had  become  slightly  offensive. 

It  will  conduce  to  clearness  perhaps,  if  I  state  in  successive  order 
I,  What  I  saw  myself.  II.  The  theory  of  the  formation  of  the 
jEchinococcus-cysis,  and  of  their  relation  to  other  forms  of  Entozoa, 
which  I  have  to  offer.     III.  What  has  been  done  hitherto. 

I.  The  cysts  are  nearly  spherical  vesicles  having  a  very  elastic 
proper  wall ;  so  elastic,  in  fact,  as  to  exercise  a  continual  tension 
upon  the  contained  fluid,  which,  if  the  cyst  be  pierced,  spurts  out  in 
a  jet,  for  some  time. 

The  outermost  layer  of  the  cyst  is  an  adventitious  membrane, 
formed  by  the  infested  animal  around  the  Echinococcus-cyst,  as  it 
would  be  developed  round  any  other  foreign  body ;  with  this  I  have 
nothing  to  do.  Within  this,  and  in  nowise  adherent  to  it,  follows 
the  proper  wall  of  the  EchinococtntS'Cjst,  which  must  be  carefdlly 
distinguished  into  two  portions.  The  outer  is  thick,  yellowish  and 
instituted  by  a  great  number  of  delicate,  structureless  laminae  com- 
posed of  a  substance  closely  resembling  chitine.  It  is  to  this  laminated 
membrane  that  the  elasticity  of  the  cysts  is  due — and  it  must  be 
regarded  as  precisely  analogous  to  those  structureless  cysts  which 
surround  the  pupa  forms  of  Distomata  imbedded  in  the  body  of 
isnails,  or  to  tnose  similarly  structureless  cysts  which  enclose  the 
encysted  Tetrarhyncki,  and  which  Van  Beneden  saw  in  course  of 
formation  by  a  process  of  exudation^  around  the  Scolex  form  of  those 
worm^.  The  innermost  layer  of  this,  which,  for  distinction's  sake,  I 
will  call  the  Ectocyst,  is  whiter  and  softer  than  the  others,  and  appears 
to  be  in  course  of  formation. 

The  inner  portion  of  the  wall  of  the  Echinococcus-cyst  is  closely 

*  I  beg  here  to  express  my  obligations  to  the  Secretary  of  the  Zoological 
Society,  without  whose  kind  recollection  of  a  wish  to  examine  fresh  Entozoa, 
which  I  had  expressed,  I  should  not  have  had  the  opportunity  of  making  the  ob- 
servations contained  in  the  present  paper. 
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adherent  to  the  last-described  layer  of  the  ectoc^rsl^  but  may,  ^th 
great  care,  be  separated  from  it,  when  it  is  at  once  evident  that 
there  is  no  organic  connexion  between  the  two ;  this  layer  may  be 
very  conveniently  termed  the  endocyst — it  is  the  only  active  living 
part  of  the  whole  wall  of  the  cyst,  and  represents  the  proper  body? 
Wall  of  the  animal.  It  is  very  pale  and  delicate,  .and  Aot  more  than 
^^^th  of  an  inch  thick.  It  is  composed  of  very  delicate  cells  ^^d^'* 
•jf^^th  of  an  inch  in  diameter,  without  obvious  nuclei,  but  often  con-: 
taininff  clear,  strongly  refracting  corpuscles,  generally  a  single  one 
only,  m  a  cell.  These  corpuscles  appear  to  be  solid,  but  by  the  action 
of  dilute  acetic  acid,  the  interior  generally  clears  up  very  rapidly,  and 
a  hollow  vesicle  is  left  of  the  same  size  as  the  original  corpuscle.  JVo 
gas  is  developed  during  this  process,  and  sometimes  the  corpuscles 
are  not  acted  upon  at  all  by  the  acid,  appearing  then  to  be  of  a  fatty 
nature.  A  strong  solution  of  caustic  ammonia  produces  a  conceal 
trically  laminated  or  fissured  appearance  in  tbem.  Under  pressure, 
and  with  commencing  putrefaction,  a  number  of  them  sometimes  flow 
together  into  an  irregular  or  rounded  mass. 

The  inner  surface  of  the  endocyst  is  sometimes  irregularly  papily 
lated  hke  a  glandular  epithelium  in  consequence  of  the  prominence 
of  separate  cells,  or  its  surface  presents  an  even  contour,  from  the 
presence  of  a  structilreless  membrane,  which  varies  in  thidmess,  and 
seoms  to  represent  the  inner  portion  of  the  blastema,  elsewhere, 
slightly  granular,  in  which  the  cells  are  imbedded. 
'  Solitary  hooks  are  scattered  over  the  inner  surface  of  the  endocyst, 
I  thought  at  first  that  they  ha(|  ^^f  f^^j4  ^^^  Eckinococci ;  but  it 
is^'with  some  diflSculty  that,  even\W.tbLf'aid  of  pressure,  the  hookft. 
can  be  so  detached  from  them;  aiid  nirtherm6re  the  hooks  in  question 
had  generally  the  appearaiic^^/^fl^o^  foi^^foiuid  in  the  younger  JEcAi- 
Ttococd,  from  which  there  is'>tin  greater. m^ciil^ty  m  detaching  them.. 
I  conclude  then  that  these  hoo'ks  ^re  deveKo^ed  where  they  are' found, . 
aiid  that  they  re})re9ent  a  sc^rt  of  ^ttempt^^odeyelppe an  JSchinococcus 
which  has  gofle  no  fi^ther.  '  Within  the  sub^tapee.  of  the  endocyst 
otie  may  see  here  and  there  trai;es  of  cl^^ar  delijcate  vessels,  such  ai| 
those  which  will  be  described  in  the  >s^CQ:^dEiry  cysts  ;  but  probablji^ 
iti  consequence  of  the  granular  nature  .'of.  the  ■  membrane,  .they  are- 
rarely  visible^  .,.«..;-'. 

*  In  describing  the  development  of  tjie  EQkiTioQqQci^H  will.be  neces-, 
sary  to  returti  to  this  endocyst-^at  pr^sient  I,  pass  t<i  tliie^  contents  of* 
th^  cyst.  This  Is  a  clear^  colburless,  serovi?,  B^ijUjd^  in  whi^b.  two^ 
kinds  of  bodies  are  found  fioating,  a.  Sckinococct,  anil  i.  .^coi^difry 

cysts.  *  .      '  '         '  ■'     ^    .       s'r--  •>      'i .  '  -■    I 

a.  Schinococci.    iTo  a;Void  circumIocutioi?i,lTestTict  this  teaiaiijp;^ 
tbB  present  place  to  what  are  icommonly  cwR^tfee  JSghiuo^occus^ 

heads.  ^  ■    '  r    /       •-'-•''."*'■  ^. 

'  The  Eckinococci  are  minute,  oval  bodies,  vamng,  accprding.to  tlie,'i 

state  of  contraction  in  which  they  are.  foun4>  from ^itr-TOith.  of 'aUr 

inch  m  their  long  diameter.    _....,  ^.^, .  ,    , .  ..  .,        ,.      .,   .. » 

*  When  fully  extended,  the  Eckinococoi  are  divid^^  dj^\$,  co^ji^itjri^t^ . 
into  two  portions ;  an  anterior  somewhat  conical  part,  and  a  posterior 
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oval  portion,  qotehed  at  th^  extremity :  attached  to  the  posterior  SfiC- 
iSoD,  and,'  as  it  were,  snak  in  the  notch,  there  is  a  amall  appendage 
of  variable  ibrm,  which  usually  appears  to  be  clear  and  aomewbat  oval^ 
ot  rivriform,'  n^th  an  irregular  ^^agged  extremity. 
-  The  body  of  the  EcHlribcoccua  consists  of  a  very  dear  transparent 
Bahstance,  slightly  granular  or  dotted  internally,  and  limited  exter- 
tially  by  a  wen-marked  structureless  layer.  Forming  a  circle  round 
Ae  conical  afaterior  extremity  there  are  from  twenlr  to  thirty  strong 
books,  which  9>metimes  appeared  to  be  in  a  ungle,  sometimes  in  a 
double  row.  In  the  latter  case  the  hooks  of  the  upper  row  alternate^ 
with  those  of  the  lower.  A  delicate  longitudinal  striatton,  as  if  pro- 
duced by  muscular  fibres,  extends  trom  the  urclet  of  hooks  througli 
the  anterior  portion,  becoming  spread  out  and  lost  in  the  posterior. 

The  books  were  about  y^th  of  an  inch  in  diameter.  Their  outer 
half  was  formed  by  a  strong,  curved,,  conical  claw,  the  inner  half 
by  a  somewhat  crooked  process  With  a  blunt  end.  Prom  the  posterior 
surface  of  the  junction  of'  these  two  portions  a  strong  rounded  spur, 
^ssed  backwards  an^  gave  the  hook  additional  firmness  in  its  place.. 
The  book  contained  a  cavity,  &  process  of  which  passed  into  each  of 
its  portions.    Altogetber  it  was  not  unlike  .the  thickened  liber-cell  of 

Beh  nsverse  section  of  the 

body  ii  Tiers  a  large  rounded 

dbc  wi  n, — the  sucker.   .  lu 

■tnutt  to  be  homogeneous, 

with  g  coipuscles  to  be  de- 

scribee «.    Under  the  action 

of  ace  1  frequently  became 

▼isihle. 

Scattered  through  tb'e  aiibslance  of  the  Eehinococcu*,  and  giving 
it  a  very  peculiar  dotted  appearance  under  a  low  power,  a  number  of 
oral,  stron^y  refracting  corpuscles  may  be  observed.  They  are  very 
uniform  in  size,  and  have  a  long  diuneter  of  about  aj^Tfth  of  an 
inch.  They  are  what  have  been  colled  the  ectleareovt  corputcUt  of 
the  Eekinocoectu  i — masmach  as  in  tbe  Cystiearci  and  other  cystic 
worms  they  have  been  observed  to  be  converted  into  carbonate  of 
lihie ;  but  I  believe  that  this  is  entirely  a  result  of  that  peculiar  de- 
generation to  which  the  cystic  Entozoa  are  so  liable,  and  that,  in  the 
yoang  and  normal  adult  state,  these  peculiar  corpuscles  (which  are 
found  in  all  the  Ceitaidea  and  Cystica)  are  never  calcareous,  but  are 
composed  of  an  albuminous  aiibstance. 

Tne  mistake  has  arisen,  I  think,  from  two  causes.  In  the  first 
place,  becaase  in  old  cystic  worms  these  corpuscles  are  frequently  con- 
verted into  a  calcareous  substance,  although  they  retain  their  transpa- 
rency and  strongly  refracting  powers ;  anasecondly  .because  when  acid 
is  added  to  a  number  of  EcAinococd,  gas  is  very  commonly  develoned 
from  calcareous subetaBces  contained  either  in  tbemor  in  the  ftuid  ii^ 
which  they  swim  ;  at  th6  same  time  the  action  of  the  acid  r^idly 
causes  the  corpuf^t^es  to  (jecome  clear  ve^icle^  so  that  noduog  seequs 
more  natural  than  to  connect  the  one  circumstance  with  tJie  other. 
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Having  paid  great  attentiaii  to  the  prooMB,  bovreva', '  I  can 
decidedly  affirm — 

1.  That  acetic  acid  dissolves  oat  the  eontents  of  the  oorpusclee  in 
young  and  fresh  Echinocoeet,  wil^ut  the  least  erolntion  of  gas  fpcfm 
them ;  and  that  the  same  assertion  hokls  good  of  the  e&mBpCftidtig 
corpuscles  contained  in  the  spirit  specimens  of  Tdeniu  and  B&thritf*' 
eephalut  which  I  have  examined. 

2.  That  caustic  ammonia  produces  Htlie  cavities  and  sometilnes  a 
concentric  laminatioii  in  these  bodies.  '  - 

And,  3rdly,  that  in  a  spirit  specimen  of  an  EeiUnoeoettue  ^m  ih^ 
Pimther  (wMch  Dr.  Hyde  Salter  kindly  lent  me),  the  corpnacies  ap^ 
peared  vesicular  without  the  ac^on  of  any  reagent* 

It  may  be  said  then,  that  the  pecidiar  strongly  refracting  eor« 
puscles  of  the  cestoid  and  cystic  Entozoa  usualiy  contain  an  albumi- 
nous substance,  and  sometimes  a  fatty  matter^  but  that  this  is  very 
liable  to  become  replaced  by  a  calcareous  subi^ance. 

Homolc^ically,  I  think  fhej  are  identical  with  the  peculiar,  elon- 
gated)  strongly  refracting,  solid  bodies,  contained  in  the  skin  of  bolfa 
the  Dendroccele  and  Rhctbdoeasle  Turhellaria,  which  in  some  marine 
P^nana-larvse,  according  to  Prof.  Johannes  MMer,  are  dev^oped 
into  true  thread  cells,  similar  to  those  of  the  hydroid  Polypes.  Tlie 
thread  cell  of  the  latter  is  equally  developed  as  a  secondary  deposit 
within  a  vesicle  (nucleus?)  contained  in  the  c^ls  of  the  body;  the 
only  difference  would  be,  that  whereas  in  the  Pol3rpe  the  succeeding 
internal  deposit  takes  place  in  the  form  of  a  spiral  thready  in-  the 
cestoid  or  cystic  Entozoon  it  takes  place  as  a  succession  <^  sim^ile 
layers,  until  the  veside  is  full. 

Aware  of  the  discoveries  that  have  been  latdy  made  by  Siebol4^ 
Van  Beneden  and  Guide  Wagner,  as  to  the  extent  to  which  the  water 
vascular  system  is  developed  in  the  Cestoid  l^tozoa;  and  miac* 
quainted  with  what  had  been  observed  by  Dr.  Lebert"*^  (vide  mftt^y 
I  particularly  endeavoured  to  detect,  in  the  quite  fresh  Eekinocoeeif 
some  evidence  of  its  existence,  and  I  was  so  far  successful,  that*  I 
could  v^ry  readily  observe  in  seversd  specimens  (examined  on  the 
first  day)  a  number  of  the  peculiar  flickering  ciKa  so  characteristic  of 
this  system  of  vessels  wherever  it  exists.  In  spite  of  all  my  oideaM 
vours,  however,  I  could  trace  nothing  of  the  vessels  themselves,!  in 
which,  by  analogy,  one  has  every  reason  to  beheve  the  cSia  are^coB«« 
tainedf.  In  one  Eehinoeoceus  I  observed  six  of  these  long  flickef*- 
ing  cilia ;  they  were  so  distinct  as  to  be  perfectly  measurable^ 
iheir  length  being  about  -rsW^^  ^^  *^  inch.  They  were  excessivdy*^ 
delicate,  but  broader  at  the  fixed  than  at  the  free  end,  and  isbey  com* 
pletely  resembled  the  eorrespondii^  organs  in  the  Moti/eraX, 
Naiada,  &c. 

*'  Prof.  yi9eh<y«r,  and  the  coUeagues  hefdite  whom  be  laid  bn  observatjons  tupML 
the  occurrence  of  cilia  in  the  pedicle  of  EeMnocoecus  (vide  w^a),  appear  equally 
to  have  overlooked  Dr.  Lebert's  excellent  pap^^  although  it  is  o<Hitamed  ian  Mai- 
ler's Archw  for  1843,    •  . 

t  In  the  Planaria  torva  I  have  aimilarly  ohserved  the  ciUa  but  not  the  vessels. 

X  See  the  essay  by  the  author  on  "  LacimUaria  aodaliSt  &c.  &c/'  in  the  Quarterly 
Journal  of  Microscopical  Science,  No.  1,  1852. 
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Professor  Owen  hm  stated  (artiole  IfniO06at  Todd's  Cjolopsedia, 
1839)  that  the  Echinococci  (from  the  Pig)  which  he  examined, 
moved  "  freely  by  means  of  superfiotal  TibratUe  cilia/'  p.  118.  There 
were  eertainly  no  such  cilia  upon  tJote  Schinoeoeci  of  the  Zebra. 

The  moTcments  of  the  Eekinoeoeeif  so  far  as  I  witnessed  them, 
were  confined  to  slow,  undulatory,  peristaltic  contractions.  I  found 
numbers  in  every  stage  of  contraction,  but  I  could  not  observe  any 
actually  performing  the  pr<»ce8s«  The  head  with  the  hooks  is  drawn 
in  first,  as  one  meets  with  many  fonn»  in  which  the  suckers  only 
protrude  at  the  extremity,  like  four  knobs.  The  suckers  then  follow 
and  are  turned  c(mipletely  in,  so  that  thar  proper  outer  surfaces  look 
towards  one  another,  the  coronet  of  hooks  lying  beneath  them.  In 
this  state,  which  has  been  so  often  described,  the  animal  has  not 
more  than  half  its  previous  length,  and  takes  on  a  great  variety  of 
forms,  oval,  rounded,  heartHshaped,  &c. 

b.  The  secondary  cysts. — ^^Vlien  the  fluid  contained  within  one  of 
the  large  ^cAin(M0(%««-cy8ts  is  emptied  into  a  glass  vessel,  it  is  at  first 
turbid  with  minute  white  bodies,  but  these  rapidly  subside  and  form  a 
sediment  at  the  bottom  of  the  vessel.  Tliese  white  bodies  vary 
in  size  from  -j^th  of  an  inch  in  diameter  downwards  to  yi^^^*  They 
are  the  secondary  cysts. 

Under  the  microsot^e  these  bodies  are  seen  to  be  delicate  mhe- 
roidal  sacs,  containing  ^cj^tftoeocct*  The  largest  examined  had  at  least 
thirty  of  these  in  its  interior.  It  consisted  of  a  very  transparent 
structureless  membrane,  apparently  lined  by  a  deticate  granular  film, 
which  was  most  distinct  near  the  peoieles  of  the  contained  Echinococci^ 
These  Echinococci  in  fact  were  not  free  like  those  contained  in  the  pri- 
mary cyst,  which  I  have  previously  described,  but  each  was  attaoned 
by  a  delicate  cord,  more  or  less  resembling  the  ^'appendage"  of  the  free 
Jaekinococctis,  to  the  inner  Wall  of  the'  secondary  cyst,  and  radiated 
thence  inwards.  These  Eehtnocoeci  resembled  in  all  respects  those  pre- 
viously described,  except  that  loould  observe  nociUaiy  motion  inthem*  $ 
they  were  in  all  conditions  of  protraction  or  retraction,  and  exhibited 
the  ordinary  movements.  None  were  ever  found  fre&  in  a  secondary 
cyst,  and  the  members  of  each  cyst,  as  well  as  those  indi£f(»^nt  cysts, 
were  as  nearly  as  may  be  of  the  same  size  and  degree  of  perfection. 

The  space  left  between  them  in  the  interior  of  the  secondary  c^sts 
was  sometimes  filled  with  a  clear  fluid,  and  at  others  more  or  less 
obscured  by  granules.  In  none  of  those  observed  by  me  was  there 
any  trace  of  the  pecuUar  mode  of  development  of  the  contained  Echi^ 
noeocei  from  the  granular  contents  of  the  secondary  cysts  described 
by  Von  Siebold  (vide  «i|/ra). 

The  membrane  of  these  eysta  waa  traversed  by  a  meshwork  of  fine 
clear  delicate  vessels,  with  distinct  walls  and  about  ^th  to  j^th 

of  an  inch  in  diameter.   These  were  not  folds,  as  their  lumen  could  be 

*  This  may  well  arise  from  my  not  having  examined  them  till  the  28th. 
Lehert  appears  to  have  found  the  observation  of  the  dlia  to  be  favomred  by  the 
interposed  membrane  of  the  secondary  cyst  (tide  I'l^). 
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clearly  seen  at  the  edge  of  a  cyst.  They  terminated  in  a  some- 
what wide  space  at  the  base  of  the  pedicle  of  each  contained  Echino^ 
coccus,  and  in  one  instance  I  traced  a  vessel  for  some  distance  into 
this  pedicle.  There  were  no  cilia  nor  granules  contained  in  these  Tea- 
sels, but  they  precisely  resemble  those  canals  of  which  traces  were 
seen  in  the  £ndocyst>  and  their  deTclopment  will,  I  think,  show  that 
th^  are  identical  with  them. 

I  may  anticipate  so  far  as  to  say  that  I  beheve  that  these  Tessds 
represent  the  water  vascular  system  of  the  parent-cyst. 

When  such  a  sac  as  this  is  burst  the  Echinococd  become  everted, 
and  the  secondary  cyst  turns  itself  inside  out,  so  that  the  Echinococd 
appear  to  be  seated  like  Polypes  upon  a  central  stem.  This  curious 
peculiarity  has  led  to  much  misconception  as  to  the  mode  of  their 
attachment  untkin  the  cyst.  Yon  Siebold,  however,  pointed  out  the 
true  nature  of  this  process  as  far  back  as  1837*  (vide  tn/ra). 

The  smallest  free  secondary  cysts  varied  in  size,  as  I  have  said, 
down  to  Y^th  of  an  inch,  when  they  contained  only  four  Echinococd. 
These,  however,  were  quite  as  large  as  those  in  the  largest  secondary 
cysts. 

The  structure  of  the  middle-sized  and  small  vesicles  was  in  most 
respects  the  same  as  that  of  the  large  ones,  but  there  was  this  differ- 
ence, that  they  possessed,  attached  to  their  outer  surface,  by  pedicles, 
a  variable  number  of  oval  bodies  of  the  same  average  size  as  the 
Echinococd  or  less,  but  presenting  a  yellow  wrinkled  appearance, 
containing  very  few  corpuscles,  often  none,  and  either  exhibiting  no 
trace  of  me  curclet  of  hooks,  or  offering  only  a  few,  dark  irr^mar 
and  withered-looking  ones.  It  was  impossible  to  confound  these 
external  bodies  with  accidentally  everted  internal  heads,  the  appear- 
ance of  the  two  being  markedly  different. 

I  cannot  help  thinking  that  these  withered  Echinococd — ^for  that, 
as  will  be  seen  presently,  is  what  they  really  are — are  what  Mr.  Eras- 
mus Wilson  has  figured  as  developing  forms  {loc.  dt.). 

Development, — We  have  found  free  Echinococd  and  free  secondaiy 
cysts  contained  in  the  fluid  of  the  primary  cyst :  how  do  they  come 
there  ?  To  answer  this  question  we  must  return  to  the  endocyst.  I 
found  adherent  to,  and  growing  from  it,  a.  fixed  Echinococd,  and 
h,  fixed  secondary  cysts. 

a.  Fixed  Echinococd, — ^These,  in  various  stages  of  development, 
are  scattered  all  over  the  inner  surface  of  the  endocyst,  as  in  the 
diagrams  E.  and  F.  Plate  XI. 

Elongated  elevations  of  the  endocyst  are  first  seen :  within  these 
the  circlet  of  hooks  and  then  the  corpuscles  make  their  appearance ; 
the  elevation  becomes  a  papilla,  and  the  papilla,  gradually  constricting 
itself  at  the  base,  becomes  the  oval  Echinococcus,  attached  by  a 
narrow  pedicle.  In  this  state  the  slightest  touch  is  sufficient  to 
separate  the  pedicle  from  the  endocyst,  and  then  the  Echinococcus  is 

*  The  Eehinoeoeei  are  figured  in  this  everted  state  by  Chemnitz  (quoted  by 
Siebold,  art.  Paract/«n,'Wagner' s  Encyclopedia,  &c.),  by  Erasmus  Wilson  (Medioo* 
Chir.  Transactions,  1845),  and  by  Busk  (Microscopical  Transactions,  1846). 
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Set  free^  The  pedicle  contracts  upon  itself  so  as  to  have  a  rounded 
form,  but  it  Tery  often  betrays  its  previous  adherence  by  the  ragged 
fragments  of  the  endocyst,  which  it  carries  with  it. 

Whether  this  is  properly  a  normal  process  in  the  Echinococeus  it 
is  difficult  to  say,  but  as  Dr.  Guido  Wagner  and  Van  Beneden  have 
shown,  it  occurs  normally  in  the  Tetrarhynchidte,  and  it  exactly  re- 
sembles that  detachment  of  the  "tail"  from  the  Cercaria,  which 
takes  place  in  the  Distomata, 

As  little  is  it  known  whether  the  Echinocoeci  undergo  any  further 
development.  The  suggestion  first  made  by  Delle  Chiaje,  that  they 
may  dilate  into  cysts  and  develope  young  Echinocoeci  within  them- 
selves, appears  to  me  highly  improbable ;  and  it  is  an  hypothesis 
which  is  not  needed  to  account  for  the  secondary  cysts. 

b.  Fixed  Secondary  Cysts. — The  development  of  these  indeed 
takes  place  in  such  a  manner  as  to  preserve  the  homological  rela* 
tions  of  the  Echinocoeci  to  the  exterior  of  the  parent.  The  secondary 
cysts,  in  fact,  are  thus  formed  :  Echinocoeci  are  developed  not  only 
from  the  inner  surface  of  the  endocyst,  but  from  its  outer  surface. 
Their  growth  is  probably  accompanied  by  that  of  the  endocyst  itself, 
which  thus  becomes  raised  up  from  the  ectocyst  and  projects  into  the 
general  cavity.  Of  course  any  internal  j&^cAtnoeocct  which  happen  to 
be  attached  to  this  part  of  the  endocyst  are  rabed  up  with  it :  they 
may  be  fewer  or  more  according  to  circumstances.  The  neck  of  attach- 
ment of  the  secondary  cysts  gradually  narrows,  and  at  last  the  secondary 
cyst,  whose  size  depends  entirely  upon  the  number  of  Echinocoeci 
developed  under  the  endocyst  at  one  spot,  is  detached  and  falls  into 
the  cavity.  So  long  as  the  secondary  cyst  remains  attached,  its 
external  Echinocoeci  have  the  normal  clear  appearance,  and  are  in 
full  health ;  but  when  once  it  is  separated,  they  appear  rapidly  to 
wither  away  and  become  yellow,  losing  their  hooks  and  thiir  cor- 
puscles, aiid  eventually  disappearing.  The  original  point  of  attach- 
ment of  the  sac  remains  as  an  obtuse  cicatrix. 

Von  Siebold,  who  has  beautifully  described  the  development  of  the 
secondary  cysts,  has,  I  think  (vide  tn/ra),  mistaken  the  one  mode  of 
development  of  the  Echinocoeci  outside  the  endocyst  for  the  onZy 
mode.  He  appears  to  have  seen  the  endocyst,  when  he  describes 
the  "  delicate  membrane  in  which  the  young  i^cAtnococciM-heads  are 
enclosed,"  and  to  assume  merely,  that  this  membrane  bursts  and  sets 
the  Echinococeus  free  upon  the  inner  surface  of  the  parent  cyst.  Un- 
derstanding the  mode  of  development  to  be  as  stated  above,  it  is  easy 
to  comprehend  how  it  is,  that  the  Echinocoeci  are  so  nearly  at  the 
same  stage  of  development  in  all  the  secondary  cysts ;  and  that  this 
stage  has  no  relation  to  the  size  of  the  cysts.  The  existence  of  the 
external  Echinocoeci  upon  the  secondary  vesicles  in  this  way  also, 
becomes  not  only  intelligible,  but  almost  necessary. 

II.  The  theory  which  I  have  to  offer  of  the  nature  of  the  Eehino- 
coccus,  is  based  upon  three  facts  which  are  now  well  established. 
1st.  That  young  Cestoid  Worms,  which,  from  some  cause  or  other, 
have  passed  into  any  other  part  of  the  organism  of  the  animal  upon 
which  they  are  parasitic,  than  the  intestine,  become  abnormally 
Jrm,  ^  Mag.  N.  Hist.  Ser.  2.   Vol.  xiv.  35 
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dUated^  fit.  th?u  posterior  eztremity  \  asd  the  ant^ri<Hr  ^od.  .nm^  be 
retracted  into  the  sac  thus  fonned,  which  then  invest^  it  like  a  double 
serous  8ai> — a  structorejesa  inveBtment  may  be  excreted  rofuid  this 
encysted  worm  or  it  may  not.  Such  an  altered  Cestoid  Wprm  as  this 
is  called  a  Cf/sticercui. 

2ndly.  A  dilated  Cestoid  worm,  such  a^  has  been  juat  desaribe4» 
may  develope  new  "  heads  "  with  suckers  and  hooks  aU  over  its  eut«r 
surface,  never  developing  any  upon  its  inn^  sur&ce«  Su<ih  a  Cestoid 
worm  is  the  Ccenurm  cerehrolis, 

3rdly4  The  Cestoid  worms  all  possess  the  power  of  gemmation  (<)r 
it  may  be  called  fission)  in  their  unaltered  state :  and  Bendi  (I^ 
1844)  has  distinctly  shown  that  the  vesicular  extremity  of  the  tysti- 
cercut  gemmates.  Processes  are  formed  and  thiown  off>  and  tbeae 
develope  appropriate  heads  and  hooks,  becoming  complete  QytticereL 

Bearing  these  facts  in^mind,  it  is  I  tlunk  very  ea^  to  account  for 
the  Echinocoecus-YesicleB.  The  surfaces  \fhich  produce  the  Eckiim- 
cocci  must  be  boih  external  \  the  Echinococcuar^fA  therefisre  dio^ 
not  answer  to  the  simple  cyst  of  the  Ccenums^  or  of  the  protrruled 
CysticercvA ;  but  to  the  double  cyst  of  the  retracted  CyBticenia^^^  tlie 
upper  half  of  whose  proper  outer  surface  forms  the  inner  wall  of  thf 
cyst  in  the  retracted  state  (see  Dii^.  D.  PI.  XL). 

Suppose  the  cyst>  thus  formed^  to  dilate  and  to  developi^  a  multi- 
tude of  heads  upon  this  upper  half  of  the  outer  surfs^!fi^  after  ,th# 
analogy  of  C<munM  i  then  the  two  walls  being  pressed  together  intQ 
one,  it  will  appear  hke  a  simple  cyst  covered  with  .heada  intenpwUjr 
(Diag.  E.).  ^  .    .  - 

If,  however,  at  the  same  time,  in  complete  correspondency  with 
CoenuruSy  heads  have  been  developed  over  the  whole  outer  surfaoc^ 
we  have  the  primary  Eckmoeaeem  endoa^t  (Disg.  F.). 

Now  the  cyst  may  grow  out  at  a  particular  point,  and^so  form  a 
bud,  which  is  cast  off  externally.  This  takes  place  in  the  SMno' 
coccus  of  Oxen.  But  if  it  have  surrounded  itself  with  .a  dense  csy^ 
analogous  to  that  of  the  encysted  Tetmrhj^nchid^  auch  external 
budduig  cannot  take  plac^ ;  and  if  the  local  growth  takes  plac^  at  pdl,  it 
will  produce  a  projection  internally,  and  the  iaterpal  fixed,  s^condaij 
cvsts  will  be  produced.  These,  narrowing  at  the  neck  and  detacjbing 
themselves,  become  the  free  secondaiy  cystSi  as  was.  shown,  above. 

The  Echinoeoccue  then  is  a  species  of  T^^^nin  which,  has  becow 
dilated  and.  encysted;  which  has  subsequently  produced  heada.  aU 
over  its  extemsl  surface,  and  finally,  budding,  casts  i^  its  vesicul^ 
processes  internally,  because  it  has  no  exit  for  theni  exte^ally. 

Echinoeoceua  is  thus  the  most  complex  form,  of  that  change  njfhich 
young  Cestoid .  Worms  are  liable  to  undergo  if  they  wander  hav^ 
their  proper  nidus ;  the  ^combination  of  hook^  with  ai^ckers  refm  it 
to  the  genus  T/snia^  to  whjich  Ccemrue  apd  Cyaticercus  vf\»,j  by  ^imiW 
reasoning  be  shown  to  belong;  imd,  therefore,  like  these  two  .Vitt^ 
genera,  it  must,  as  a  geniiSf  be  aboljisfaecl.  It  !#  p^ohaU^  hf[^j{^. 
that  Cysticerem,  Ccmurus  and  Eekmo0oce^e  ar^  modificf^ipns,  qx 
distinct  species,  or  groups  of  species,  of  the  genus  TtBnia  ;  and  are 
not  mere  variedes  of  one  species  produced  by  difference  o£  locality. 
They  are  all  three  found  in  the  brain,  for  instance^. 
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Aet  to  the  gentis  Ae^hdlocystiBy  there  is  good  reasron  foi*  believing, 
that  all  genuine  specimens  of  it  are  Eehinoeoeeu8-eys\»  which  have 
either  not  developed  heads,  ot  in  which  they  have  been  overlooked. 

'  The  converse  of  the  anatomical  evidence  as  to  the  identity  of 
^cAtnococcu^  with  a  modified  TVema,  has  just  been  supplied  by  some 
very  beautiAil  researdies  of  Von  SieboM's,  published  in  the  Annales 
des  Sciences  for  1852  (or  Annals  of  Natural  History,  December  1852), 
Von  Siebold  gave  to  young  puppies  spoonfuls  of  ^cAmococct^^-cysts 
in  milk.  Upon  opening  them  after  a  short  time,  he  found  mnwme'- 
tabu  Teeniee  attached  all  over  the  mrfaee  of  the  intestine.  The  cysts 
had  been  digested,  but  the  living  Eehinoeocci  had  resisted  the  action 
of  the  stomach,  and,  f^^eed  from  their  imprisonment,  had  begun  to 
develope  joints.  Growth  had  not  gone  on  sufficiently  to  enable  the 
learned  Professor  of  Brei^u  to  determine  the  species.  He  ptomises, 
however,  a  continuation  of  his  researches ;  and  it  is  to  be  hoped  that 
we  may  soon  have  a  complete  clearing  up  of  the  difficulties  with  which 
helminthologists  have  so  long  been  puzzled,  from  his  able  pen*. 

III.  The  Kterature  of  Eckinocoecus  exhibits  a  singular  instance 
of  the  manner  in  which  naturalists  delay  their  own  progress,  by  not 
attending  to  what  has  been  done  by  their  predecessors.  Gb^  wrote 
in  1 782,  and  effectually  demonstrated  the  cestoid  relations  of  thcf  Eehii- 
hoeoeci,  as  may  be  seen  by  the  following  extracts  from  his  beautiful 
work  (Versuch  eta^t  Naturgeschichte  der  Emgewddewurmer) ;  nay, 
before  his  time,  Pallas  had  on  very  good  grounds  conjectured  the 
tome  thing,  and  yet  half  a  century  a^erwards  we  find  this  all  ior- 
gotten,  and  speculation  rife  as  to  the  nature  of  the  Eehinoeocci. 

Goeze  thus  describes  the  Echinoeocetis-'remcleB  (op.  cit,  p.  258 
et  eeq,):  — 

*^  C.  The  small  social  granular  Bladder  tape-worm  (Blasen-band- 
wurm)  :  Tcsnia  visceralis  eodalii  gmimhea, 

**  This  is  as  it  were  an  intermediate  form  between  the  great  globular 
Bladder  tape-worm  (C^sticereue),  and  the  many-headed  worm  found 
in  the  brahi  of  staggering  Sheep. 

"  I  had  already  read  what  Pallas  supposes  on  this  subject  in  the 
*Neue  Nordische  Beytrage,'  i.  p.  85,  when,  by  a  lucky  discovery,  i 
made  the  whole  matter  out. 

*'Upon  the  1st  of  Nov.  1781,  I  met  with  an  excessively  distorted 
8heep*s  liver,  which  was  so  beset  and  penetrated  by  large  and  small 
watery  vesicks, — the  former  as  large  as  hens*^eggs,  the  latter  as 
haze^-nuts, — that,  externally,  one  could  discern  hfurdly  anything  of 
the  substance  of  the  liver. 

"  The  animal  itself  was  almost  perfectly  healthy.  In  its  total  size, 
this  monstrous  Hver  was  about  equal  in  breadth  to  the  two  hands ; 
and  its  length  was  about  half  an  ell :  the  weight  however  wtis  four 
pounds.  I  wlui  obhged  to  divide  it  into  two  portions  in  order  to  be 
able  to  get  it  into  a  large  jar  (3  inches,  glass)  with  spirit.  When  I 
piickidd  one  of  the  vesicles  with  a  needle,  the  water  spirted  out,  as  out 
of  a  fbunUim.     I  observed,  however,  that  the  distended  vesicles  con- 

*  A  full  account  of  Siebold's  investigations  has,  in  fact,  appeared  in  Siebold 
and  Kolliker's  '  Zeitschrift'  for  1853,  under  the  title,  '*  Ueber  die  Verwandlung 
der  Bchinooocctis-brut  in  Taenien." — T.  H.,  AprH  1894. 
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JHWed  nothing  beyond  ft  piMe  lyjofih  antf  if<»^^?fi^,  ?^a^VI^MfX9f^ 
Y^icle  1^  sept^ating  the  one  p 
dWagiBg  some  of  the  yemclea  co 
tolerably  har3  l«attiery  esterttal 
mtern^  Vesicl^  yii»vii  were  still 
they  were  somewhat  soflqr  than 
cartikginoua  than  the  TesicJes  oi 
worms  Qn  opening  t^^|Jite| 
pVces  1  greyisS  gtaoular  matter 
unjfef  to  p  very  ^Jicate  mvicQUiJ  i 
uninediately  disappeared  b^  thaj 
selves  ,  In  8  vesicae  u  Targe  as 
80  Dniall  that  thej  could  hajdh 
TTnderNi)  4  Tub.  A  of  my  nut 
organization  of  these  corpuscles 
times  heart  shaped  with  an  mdei 
pUch^r  shaped  nifh  two  rolind 
times  hV4  a  hors^  i^oe  with  a,  sa 
k  rounded  handle  with  an  mdeni 
and  a^tenorW  rounded  pff  jwith 
'^ub  A,  I  MY  clearly  that  Ijhej  y 
wrthgdaxk  dots ,  anienOrly  four  i 
prohoBci^  the  dou'ble  cirdet  of  ei 
ever,  m  each  fhere  was  a  small  ^s 
others  wor^  ijwintracted  in  .qnite  ] 
streak  was  the  hdok  ci^clef  Vp 
tbp  circlet  of  ^ook!  and  tlie  poi 
worms  1  have  obKerve^  a  circ^m 
other  kind  qf  bladder  worm  f 
'liQok^s  are  detached  ^d  fio^ahoui  i  e^  ^ 

'  Thislcind  of  bladder  worm  s  thgtuigu  sited  lli^  from  a 

""^  * 'te-wlS." wSf """  " '"" '" 

sand  influftety  smalt  w,    .  , 
vesicle  in  whiijp  they  I  e  fre^ 

"■2  That  thefr  roe  fke  ma^enaj  swuna  ahoijii 
\a  a  ^lear  lymph  a\i^  the  s  n^e  worlns  ufe  c^ily 
fi  dehoate  ^mn^iu  m^mbrjuje  but  are  noi  ^ 
adb^T^nt  ^0  meliladder  and  not«ven  to  Qteirtii 
,  ''$  HiateaQboHhe^graiiu^M  worms >8B< 
smaller  tl^an  o)^e  9C  the  wWe  mtbiuc^  pr^w 
bladder  of  the  sti^enng  sfiefp 

This  IS  th^n  the^^m^  bnf  mw  ^plup^ctpA^m 

^te  attention  of  Ql|8efTOT^%esflg^^  mv^ 

'  '  Whoso  mfl  confio^  the  ab^iva  ms'^WtQ^  m  tfitf^  \p^^ 
worm  will  not  perhaps  wiA  M  dg  Baen  aeny  io  iW9rmp^-, 

pation  in  the  ongin  A'  watery  tumou  s  and  orHjdnt  (j^  a^^j^^^ 
seems  to  me  very  probable    hat  the  unattached  ("^i^a  leewMns^aej 
Tfatery  bladders  seen  by  many  obser^eH  m  the  numafiltody — most 


asis^"!" 
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The  eamtaoiolj  receired  view  of  the  rektum  between  the  cjrats  end 
AmrBchinococeiwLppeun  to  have  been  first  advanced  byDeUeCfaiije 
An  Ins  Elmintogrqfia  Umana,  p.  30*. 

*^The  said  worms,  ofal,  narrowed  at  the  two  eztiendties  and  en*- 
larffed  m  the  middle,  are  scattered  irr^^rty  over  the  interior  of  the 
yesicle.  The  extremity  of  the  head  is  garnished  with  a  crown  of  hooks 
deprived  of  suckers.  In  proportion  as  they  enlarge,  these  Uttle  miero- 
soopical  bodies  take  on,  tittle  by  Uttle,  a  i^herical  form,  the  hooks 
become  detailed,  and  new  Eckinjoeocci  are  prodnoed  in  such  little 
bodies,  which  have  transformed  themselves  into  Hydatids.  The  new 
worms  are  the  children  (fighuohni)  of  the  primitive  Hydatid,  which 
was  a  similar  microscomc  body.  Thejr  have  a  prop^  vitahty,  different 
from  that  of  the  veside  which  contains  them.'' 

Muller,  *  Jahresbericht,'  1836,  describes  the  EeTimoeoceiu^f^ 
and  their  contents  found  in  the  urine  of  a  young  man  labouring  under 
renal  disease. 

The  cysts  had  a  laminated  outer  coat ;  some  contained  Echinocoedi 
and  some  none,  but  in  other  respects  they  were  completely  alike.  The 
Eckinoeoeci  exactly  resembled  the  ordinary  figures. 

**  In  a  few  t>f  the  free  ones,  a  trace  of  a  membranous  cord,  looking 
as  if  it  had  been  torn  off,  appeared  at  the  posterior  end  of  the  body  ; 
as  if  the  worms  had  at  an  eariier  period  been  fixed." 

Muller  could  not  make  out  whether  the  Eckinoeoeci  were  fixed  to 
the  interior  of  the  secondary  vesicle  or  not. 

Tschudi,  'Die  Blasenwurmer,  1837,'  observed  the  retrograding 
yellow  ^cAmoeom,  which  he  assumes  to  be  retumhig  to  the  vesicular 
form.  He  considers  that  the  ''  corpuscles ''  are  ova,  and  that  by  their 
development  in  the  mterior  of  one  of  these  retrograded  Echinoeocei, 
the  secondary  cysts  are  formed. 

Gluge,  'Annales  des  Sciences  Naturelles,  1837,'  describes  the 
corpuscles  of  the  Eckinoeoeci  very  carefully  and  minutely.  He  was 
the  first  to  notice  the  peculiar  structure  of  the  endocyst.  He  says, 
**  I  have  constantly  seen  in  it  a  kind  of  arborisation  very  similar  to  the 
formation  in  fibrinous  exudations  durins  the  first  stage  of  inflamma- 
tion. We  see  these  transparent  bodies  with  shghtly  irregular  contours 
resembling  empty  blood-*vessels  and  ramifying  like  them.  I  do  not 
know  whether  these  are  true  vessels,  I  merely  draw  attention  to 
the  fact." 

In  the  same  year  (1837)  the  second  edition  of  Burdach's  'Physio- 
logie'  appeared.  It  contains  an  admirable  chapter  by  Yon  Siebold, 
upon  the  development  of  the  Entosoa.  Burdach*s  work  is  so  little 
Imown,  and  so  inaccessible  in  this  country,  that  I  think  it  worth  while 
to  subjoin  the  whole  of  what  Von  Siebokl  says  upon  this  subject  :— 

''In  t^e  development  of  the  Eehinoeoeei  also,  much  has  remained 
obscure.  We  must  in  them  always  dktingnish  two  things ;  the  pa-* 
rent  vesicle,  and  the  proper  Eehinoeoeei  enclosed  within  this.  The 
maternal  vesicle  is  covered  intenially  by  an  excessively  delicate  epi- 
thelium, in  which  are  contained  corpuscles  similar,  though  here 

*  Compendio  di  Mmintoffrafia  Umana,  Napoli  1825.  CompUato  da  Stepbano 
Delle  Chme. 
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ge»erii%  elongftted,  to  tho^e  wbieh  we  have  found  in  the  neek  of 
Ccmuma.  In  the  fluid  which  the  maternal  Tencle  encloses,  we  meetr 
with  a  few  Echinoeoeei,  which  when  they  haTe  cT^^d  their  eorouet 
of  hooks  and  their  suckers,  aUow  nothing  to  be  perceived  in  their  in- 
terior but  a  few  scattered  glascr^  covpuatues.  These  Echinococei  eyi- 
dently  arise  from  the  inner  surface  of  the  parent  yesicle.  My  own 
obseryations  hereupon  have  been  made  upon  E,  kanUnis,  S.  vettri^ 
norumy  and  a  new  speoies  which,  since  the  number  of  its  suckers 
varies  very  much,  I  will  call  E,  tforiabilis.  On  examining  the  inner 
surfece  of  the  parent  yeaick  we  see  little  vesicles  attached  here  and 
there»  whieh  contain  a  finely  granular  substance ;  out  of  this  masa 
the  Eehinoeood  proceed  (heryorkeimen),  sometimes  only  one,  some- 
times two,  six,  seven  or  more.  A  portion  of  the  granular  mass  be* 
eemeSf  in  &et,  sharply  marked  off,  forms  a  small  roundish  body, 
which,  however,  by  one  of  its  ends,  still  clearly  passes  into  the  rest 
of  the  substance ;  the  rounded  body  gradually  takes  on  a  pea  shape, 
the 'Oonatticted  portion  diongates,  and  the  body,  which  has  now 
assumed  a  more  aval  form,  is  conneeted  only  by  a  delicate  viscid 
thread  with  the  mass  from  which  it  sprang ;  we  soon  now  observe  in 
the  intcrioi  of  the  body  the  cirdetof  hooks  and  the  ^assy  corpuscles. 
The  EchiuQcoecusAiBtA  thus  far  developed  now  begins  to  move-** 
everting  and  retracting  its  suckers  and  hooks ;  the  whole  body  being 
f^t  the  same  time  sometimes  elongated,  sometimes  contracted.  The 
development  of  the  Eehinoeocd  having  proceeded  to  this  stage,  the 
delicate  membrane  in  which  they  are  enclosed  bursts.  The  young 
Eehinoc9€ei  do  not  immediately  fall  out,  for  they  are  all  connected 
to  the  inner  surfoce  of  the  membrane,  which  unUl  now  has  enclosed 
them»  by  means  of  a  delicate  cord  or  process  of  the  latter,  which 
penetrates  at  the  posterior  extremity  of  the  EeMnoeoccust  through  a 
piti  into  the  interior  of  the  body  of  the  Eckinocoeoui.  The  pit  looks 
almost  like  a  sphincter,  holding  just  that  cord  of  the  membrane ; 
only  after  ai^  interval  do  the  cords  and  the  bodies  of  the  Echinoeoeei 
become  separated.  The  mode  of  connection  of  these  cords  with  the 
bodies  of  the  Eckinoeocd,  and  their  separation  from  them,  renainds 
one  eo^ipletely  of  the  relation  which  the  bodies  and  toils  of  the  Ckr^ 
nari^  have  to  one  another.  The  membranous  covering  of  the  young 
EchinocQcd  wrinkles  up  immediately  when  it  is  torn.  The  Eckin<h 
coed  become  everted,  and  so  form  a  rounded  heap,  in  the  middle  of 
which  the  collapsed  investment  lies  hidden,  the  Eckkuieeeoi  being 
attached  to  it  like  the  polypes  upon  a  polypidom. 

"  Such  masses  of  Echinococei  either  remain  for  a  long  time  hang' 
ing  to  the  inner  surface  of  the  parent  vesieley  or  they  become  de- 
tadied  from  it  before  the.  single  Eehinaeoeei  have  separated  £rom  the 
frnnkled.  o^e^bcaiBe.  The  granular  mass  contained  in  the  vesides  is 
probably  comparable  with  nothing  dse  than  with  a  ydk  mass,  whidi 
sillies  the  beads  inth  the  substance  necessary  for  their  develops 
ment  through  those  fine  cords,  f  w  the  rest,  I  will  not  undertake 
to  decide  whether  all  those  larger  and  smaller  vesicles,  which  con- 
tain ^cAtnococciM-heads  and  float  about  free  among  fully-developed 
^cAf'nococcti^-heads  in  the  cavity  of  the  parent  vesicle,  are  de- 


do  not  $Timi'inaa^ihA^fSimk  IgAfa'irtwgghw^ffAp  tlminfiJiiej^btiHiehi 
liitlfeid^dofBdj&MwNi^  thm^nlM^pbiiiiifte^wiiids 

beoMW  ditftevdddi'itikpinveBiiidi.by  itiaietti:;iii  /wi^  MfenS^dif^na^idn 
flittt,/|}6ifi&d:>ii^iiifree  iiwekir'wnteniii^  )SerAfte>atae<te»li^^ 
attached,  peAkfii9mmwM-o£^JibB'4ihlahfitd'm^^ 

MUi]ii'>6f<tlw  tiiolRrt/J  Wit^'glre%ter  MtoiU^ioanvjvir^^iiDdnMkina. 

the^  'ttfiMie '  ^mT  origin  'obdi  f  ni|ibBM»AK.>'oCi:|ke(^iin«lleR^^  Mfl-fiiq 

li^<teCtds'tHRAq86dl%ithkiiilM^er>4ntts;i^^  edi 

tM'nftt;.h)fd)|tklii|n'<WfMW6Dt  iii''iiidiifbitliJerotbbMol|i|iB  toei  amlM 
SMfi^nt^  pvoHaeedi'   liiiifiiat'ihuaibdn  hid(ivdreor;>ithiitt<£nkiinBiu»ohe8 

^atftfibit  4idilkto ilMlfi'^  ;?ji.ii  1  J  ij.-i-  /'ji.  .fiiinrt-Hl  if'jib  booiri  W9n  b 
^  'Th^  U^t'ttep  'Wastdiade^^>^r^']Lfebto«^imidii9ifeMcttelitripifM9tf 
^nA)irtwktdy'«?ibbout  ii|^iveflr)^>f  <  DittigbiBenierftul^iai  ufaonrBUdKr 

feWiiijg»^xtfllrt»»-^'''  ;.  •  '-'iJ  ^*'  -.  II  iff  ,^  il'ji^^iv  J'mfu{  oji:r  'io  lohsDni 
"t  -^^In  fhe^>itfOBt,'e^iuft«shl3^  exaiiiiq9diUjqla«i({i^') 

^il^  i»  tile ifftfeeftiiA  ttisible^'ttoaifaliSipfivdf^iiislak&i^^ 
^aHly  i«'a%^  Odntk-ae^is^  viM>ihptMld«jWiBrf  prfriBtak»-^^ 
4tif' «h(j  >kit€fl4oro^tbiM^  ^'liirii^iimd  inM^g-ib^fHis  iidbitv^^ 
^v^S  dlbir$(^ij|^Qti  iratr ^tearljr^^  v lt>i^)Mrddiiu'iifai^)'iv^ifa^ted^ 
of  the  animal,  and  I  could  ohserve  it  for^wsnii^  ^xlgetUBrJ  ^tktiSwitii 
^«^(i'#i«b>llffi^mtty>db^k%tii!gh  the^singloiuflitflfthigf^liai  ^t^ip^tlj 
t|fif^]<>pii^ti»i|ieir^nktkMi/of' ifhc^'flaid  ^id  widohxtlve^^mindla^Mfeieii^ 
tailed,  ptulj^  bf  niodsttfiiig'  XU  KghtJ  ^lith  i£  vinmrSkie^^fer^niaovikr 
^pkitt^f '  I '  ddtid  Audited'  in  «et!itig<  tWdltaiitfaBafiBdb^ii^chElit^ 
;l%h(fy  dtirVM(Nttnd>l»i»«Nirha6  Isook^iikisJJaiidldlmvUyrnHieTtriihflh 
-^^tA»it''h^  ibrefldlhr^  •^l^^biam  >tweii>itl«0/siaglejjadt»{|iviibhb«dpe^ 
d(^t^ct|ie^  towardSf^e  n^r^  of  the  ^ninial ;  commonly,  however, 
^mev  f^re  in&siinc^  on  account  of  t'tie  cMxi^riitiow^ 
apertain  number  of  cilia,  Which  res^mhW  itt  tMf^ttJatJttii^ilf^ff^f 
.'^prii;  Stated' fejaip  wind.   ,The  obgervattciii'iif  iWS  dfi%W(9fl^ 
^wjM  perhapi^  rendered  more  east  by  .ith^  clrctimsiftildfe.^ffiit^  (jbro^W 
We  Wni^s' >titt  adherent  ;&  the  finely'  gfatitlW ^^t^hrilfi^^^JtMili 
rbfnis^'the  iiarenf' vesicle,  MVMcit;  in  klt'tStJfr^^^ 
modified  the  light;**"'' '   *^'  --'^^^'■'  '-'^  ^-^  ^rb>Ji.(ji:)ifnij  n.')bd  Lfj/r 

"  As  to  what  coTkpfffi9^^rd^e]f^pf^i^^offii)^  vesicles  themselves, 
it  seems  to  go  on  in  the  foliowmg  manner  :-^upon  the  inner  wall  of 


^m,de<;f^4U4  WW  4ie  inaet^^Cithe^geylf^^^  fredy 

/ai<)o  theii^ciiv9tiea^.1iiUifl(tBl  sho9i!;:  ther^remaiM  ^ 

a  slightly  pointed  pkiee  r  oil  "^^Irnfernnnrfdoe  tafi;  Uudier^econdary 
vesicles  tertiary  ones  are  now  formed  in  the  same  manner,  and  so  on. 
The  hydatid  sacs  then  arise  by  a  kind  of  endogenous  formation  simiT 


iri^H»il»HiluBuiwitaf'a.ipBci^Ms4irii'AfiyiatkbtinncanBiii  <  i> 

-■j1*GiBttI^lis-wd  eaal1aiu;t  tb»tdBve|o(Hftenb'-oCih'euy«iig-jofitib» 

I)ia-bH^^^ealiAB^AaH>d^)RgMa(HHjafeifii»dBC^.-[  J!lM^tt)«d4 

tke  fohiUdibiitof  .huda4iponithBr«ateraitJtfa()Sjbf'i4:^-pjtnMt?fi^Btti«( 
sdirae  hnit  aopilosacLj  ThbtuffntiienB  Knwt^sttifliti^tbciibuilgiBriliiM 

aadoeoi/AiktiDffirthetndBclst  oiEihoolcsi.-bKcmle  dleWafleo^  l^twi'tl^ 
■boktrs^iand'  aai  chaa^  /Into  \ittitL£oMmu»&m^viuiAefi,-iAi  nfcitA 
ft  new  brood  then  becomea  dereloped.  I  muat  ilidMllotai£aiBjdHiihif 
hsTi>{DM'idiinetIyi^bbKr.vcditbi3itlr(io«saJ:,  :La^U7<|eMej:4te  ^/lOtag 

interior  of  the  parent  vesicles,  we  might  also  justl^^Mojpit/tbatjtJM 
youB^.tfifaiiwdaeoil.iirtidrtriiig'iiito  otJl*o'r^wiuoj««a^ifi(tcht»*her 
[JeratOBi/majt  tiifcu-'iajfthflr  fbundiitioi)  fiWiin«wipiA»ieH,^./,M^hrt«fewJ 
BitnH,.tlmta  exMisia  speciiiJiontotdJWona  {(rofi4edlwjfehiBWfiul$r||«ft4l 
.wikhwhidnlJwifiaUBftKwtMJ^esUtesost^-w  l^''Wiwe-,l^4tbtiil» 
.theLCfftmru»^a4a^inthottiUin'^Vim«ifa(lai^^0M  viU«l)PTr>  iM-M 


,  ^.„ , ,  mehfae- 

....r.J1iia8ifr»ii«i*'lo*«lif  (MMibiirbf  jOudit/tntli'nrxftollT  vttvy 

'*0»e«iSi«liimBw«i'»!»(fW(»<*nT^-«(lllfI   baliiioii  vl'i:.-;.!.-   n 
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On  the  natural  and  artificial  Fecundation  ofMiglo^^  hy^  Triticum. 

By  M.  GoDRON. 

Thk  author  r^nred  to  the  reseaiehcs  of  M.  EUboe  BpoD.  ^RgiiapM 
tritiemde^i  firom  which  it  appears  that  this  0raa»  is  pradooed  &doi 
seeds  oij^gihfs  9vaia»  and  that  hy  cakiyatkm  it  .gradually  apftroaches 
cultiTatfd  itheat.  He-  does  iiol>  bowerer^  hy  any  means  admit  the 
couclusiou  deduced  from  this  fact  by  M.  Duval,  namely  that.>wheat 
has  originated  from  the  JS.  ovata^  and  is  nothing  hut  a  metamor- 
phosis of  the  latter  plant* 

M.  Godron,  by  examining  the  circumstances  under  which  the  JE, 
triticaides  is  met  with,  has  arrived  at  the  conclusion  that  this  plant 
is  only  an  accidental  product ;  it  is  never  seen  except  on  the  edges 
of  wheat-fields  or  in  their  neighbourhood  ;  its  habit  resembles  that 
of  the  varieties  of  wheat  near  which  it  has  grown ;  it  possesses  beards 
when  growing  in  the  neighbourhood  of  bearded  wheat,  but  these  are 
rudimentary  in  places  where  beardless  wheat  is  cultivated,  and  it  is 
less  fertile  than  legitimate  species.  He  considers  that  JS.  triticoides 
exhibits  all  the  characters  of  a  hybrid  plant,  and  that  it  is  the  product 
of  the  fecundation  of  jE,  ovata  by  cultivated  wheat. 

He  has,  moreover,  confirmed  tnis  view  by  direct  experiment ;  the 
artificial  fecundation  of  jE,  opata  by  Triticum  vulgare  has  ffiven  him 
the  two  varieties  of  JE,  triticaides  which  are  met  with  in  the  South 
of  France.  He  has  also  obtained  two  new  hybrid  plants, — one  by 
the  fecundation  of  JE.  ovata  by  Triticum  spelta,  the  other  by  the 
action  of  the  pollen  of  IViticum  durum  upon  JEgilops  triaristaia. — 
Comptes  Rendus,  July  17>  1854,  p.  145. 

TBE  OUNCES. 

The  Ounces,  or  Tortoise-shell  Tigers  as  they  have  been  called, 
should  form  a  particular  group  of  Cats,  to  which  the  name  of  Uncia 
may  be  attached.  They  are  easily  characterized  by  the  great  length 
and  thickness  of  their  cylindrical  or  rather  clavate  tail,  and  the 
inarbling  of  the  colours  on  the  fiir.     They  are  confined  to  Asia. 

1 .  Uncia  Irbis.  Felis  Unda,  Schreberj  ]f .  Pardus,  Pallas.    Tibf t^ 

2.  Uncia  macroscelis^  Horsf.     Sumatra. 

3.  Uncia  macrosceloides,  Hodgson.     India* 

4.  Uncia  marmoratua.  Felis  marmorata,  Martin ;  F.  Diardii,  Jar" 
dine.     Penang.  ,     .        . 

5.  Uncia  Charltoni.  F.  Cbarltoni,  Gray  ;  F.  Ihxvaucdlii,  Hod^-^ 
son  MSS.fide  Dr.  Cantor,'   India;  Himtuaya. — J,  E.  Gray. 

THE  AFRICAN  SEAL,  BELXOPHOOA  ATLANTtCA. 

I  have  just  reosived  a  well-preserved  skin  and  the  skeleton  of  ifiibt 
Seal  fVom  Algeria,  under  the  nam^  of  Pkoca  leporina.  It  certainly 
cannot  be  the  Phoca  leporina  c€  Lepechin,  in  Act.  Acad.  Petrop. 
1777,  264.  t.  8,  9  =  the  Phoca  Lepeehinii,  Lesson,  firom  the  White 
Sea  and  the  rivers  fiowing  into  it,  which  M.  Nilsson  considers  to  he 


MUeeUmeous.  895 

the  same  as  P.  barbata  \  but' I  tlwik  this  i&  doubtful^  as  Lepeobin 
described  tbe  fur  as  dirtv-white^  sometimes  irith  a  yeUour  tioge 
Vdtbout  any  spots,  and  the  hair  as  erect»  with  abmidwice  of  under 
wool.  The  African  Seal  has  very  short,  broad,  closely  adpressed 
fa«ir,  while  Itepechin  expressly  states  that  tbe  hair  of  P,  leporiMa  is  not 
appressed,  but  eaceet,  and  is  at  once  known  from  Fkoea  barbata  by 
me  large  size  of  the  grinders,  which  are  v^y  close  together,  and  the 
last  one  Tcry  peculiarly  placed  across  the  line  of  the  other  teeth.— ^ 
J-  £.  Gray. 
>. 

Notes  on  the  Development  of  the  Actiniae.    By  M.  Haime. 

I  have  verified  the  separation  of  the  sexes  in  the  Actinia.  Each 
capsule  of  the  ovary  contidns  only  a  single  ovule,  but  each  testicle 
contains  several  hundred  thousand  spermatozoa.  In  the  species 
examined  by  me  {A.  equina,  L.>  effceta,  h.,  sulcata,  "Penn.,  peauncU' 
lata,  Penn.,  and  coriacea^  Cuv.),  these  always  had  a  bilobed  head 
and  a  very  long  filament. 

Actinia  pedunculata  usually  has  the  sexes  completely  separated 
as  in  the  other  species,  but,  in  some  cases,  a  few  spermatic  capsules 
occur  in  the  midst  of  an  ovigerous  gland  and  vice  versd. 

The  ovules  are  sometimes  uniform  in  size,  sometimes  of  different 
sizes,  which  appears  to  indicate  that  several  successive  layings  must 
take  place,  and  in  fact  it  is  not  uncommon  to  find  young  animals 
already  furnished  with  twenty-four  or  even  forty-eight  tentacles  in  the 
visceral  cavities  of  females  containing  at  the  same  time  ovules  of  very 
small  size  {A.  equina  ani  pedunculata).  The  only  difference,  except 
size,  between  the  smaller  and  larger  ovules  consists  in  the  smaller 
proportionate  size  of  the  Purkinjian  vesicle  in  the  latter.  Two  or 
three  germinal  spots  are  often  to  be  seen.  I  have  observed  no  ova  in 
process  of  segmentation. 

The  ciliated  larva  is  at  first  spherical,  and  no  depression  or  projec- 
ti6il  is  to  be  observed  on  its  surface ;  it  soon  elongates  a  little  and 
pk'esents  a  conical  extremity.  The  other  extremity  becomes  hollowed 
HI  the  centre,  forming  the  rudiment  of  the  mouth.  The  cavity 
formed  at  this  point  enlarges  by  degrees  by  the  removal  of  the  internal 
substance,  and  the  visceral  chamber  is  rapidly  formed.  The  integu- 
ments already  form  a  distinct  layer  at  the  surface  of  the  body,  which 
contains  thread-capsules,  globules  and  vibratile  cells  almost  exactly 
similar  to  those  wnidi  occur  in  the  adult.  In  the  general  cavity  of 
some  species  {A.  peduneulata  for  instance)  there  are  also  some  large 
enured  globules,  which  vibrate  and  gyrate. 

Before  any  tentacular  mammilhe  make  their  appearance,  narrow 
bundles  of  muscular  fibres  are  formed  in  the  direction  of  the  length  of 
the  body.  Tliese  are  the  TUdhneAts  of  the  muscular  system,  and 
cone^ond  with  the  vertical  platea  which  are  to  divide  the  visceral 
cavity.  Their  initial,  number  is  normally  six  in  ^.  equina,  and  |Mro« 
bably  also  in  all  the  species  of  the  group ;  but  I  found  it  impossible 
to  ascertain  whether  it  is  the  iMuneiQ  A*  peduneulata,  or  whfetiier  it  is 
only  fo^ ;  it  is  certain,  howeTer»  that  it  soon  rises  to  eight  in  this 
polype,  and  that  it  afterwards  becomes  a  multiple  of  six. 


itself  to  &  great  extent  by  expanding  (^-^t^tacbii^iir'ffic'imSfflft 
From  the  flattened  buccal  extremity,  and  on  points  correapoodtag 
witti  the  spaces  betvreei  jJiejfiDtrmraDDiaiibMids,  romided  tubercles. 


that  of  tbQ^nt  .li4rtiffitioMi»7alAr  luted^  otiradit^af  ite  diesenteroid 
plates  wlucli  are  inserted  upon  these.     But  theae  plates  are  notall 


feiyr^'«e'Wliel'S'-begfc'tti'*ipeaV:^ir¥fe'c6adaeT't^rfrih&^ 

tii«**te%la^tiiHfer'-fori^dM:'^Hffi';liie'''foV"OT 

organ,  we  ahail'Mli^ii," this  consequence,  that  the  polype  actually 
pre^tV  'ine  ^Umiu^et  of  hiUteralitT  before  acquiring  the  radiate 
arrangement,  and  that  the  former  of  these  types,  whilst  combining 
with  the  otherT«t^'4antiiiHas«D^iqqkUtitt  }«f»Ki)ong  time.     The 

«a^iMtJ9n„,^^^t|,^,  ^tbS?^?  ■^93n.r:^fi.A\sftrm\fWiW^y 

ffisappeare."  ■  __  ,,,<,^.„.,  >- i,..-.,,r/t-io 
at  first  are  vwy  distant,  become  more  ar^ 


It  animal. 

I  have  stated  that  the  imtial  number  of  tentacles  in  Actinia  ia  six, 
like  tbt>t9f-fii«<ii1c^loi)g«l()^»l''(^'tMkr^^^  mtjiilf^en, 

in  consequence  of  accidenOd'ali^^ii^^lJBPthiB  number  is  only  five. 


liif4f!nf.,>M*i*#^,ii.,„.,y,  v,l  ,„■„„  .,„,3  .  „1  il,,„ 

5ll]li|[i-l|?On03    BjlliOq    no    bflB    ,VJl:n-|-ll/')    Ifi-rjHti    Il'.fl^lJjlll    3[|]    uiijtI 


Ink  IStti*  JWi  m  luiJ'lt  %  fir    t'd'th       I  >.tii^     Heel' i:? 
,  /*n.   S's*  bT,  f  Jliitifflt  «feStec!4  M  tie    ate  *   ftio 

»V  ma  iiiihMM«m,Ma>a,mhi    m   »>  liwi 

nisi  8  Her,     14  hiKcoW  «  «    .W  L  hidi"*!*! 

&  h  MoSorflmhlifPa  SdJs,»W  Bi.  g  lids      y 


On  4ome  Pkha  €fUied  to  Gymnotia.    By  Ai*^rd  E;  W^Luyfifc. 

My  Inject  is  to  call  the  att^tiOA  of  tb^  Sodety  to  some  carious 
fifiUes  eSmeA  to  the  Eleistriciil  Eel,  which  ^te  khtvtwtit  iir  the  ft^ 
waters  of  Soath  America.  They  present  many  modifications  of  f(frtti, 
and  will  probably  constitnte  a  distinct  family  or  subfamily.  They 
may  be  aharaetemed  us  fishes  of  an  eioc^te  form,  -rery  ^nder 
posteriorly,  without  dorsal  or^veirtral  fins,  bnt  with  a  very^long  anal 
fin.  The  intestines  are  situated  immediately  behind  the  head,  and 
occupy  a  very  small  portion  of  the  entire  lengtli  of  the  fish.  The 
teeth  are  very  small,  or  altogether  wanting.  The  air-bladder  is  in 
some  species  very  long,  in  others  almost  obsolete ;  and  the  scales  are 
very  n^nute,  ovate,  concentrioally  stnatt^  and  often  so  imbedded  in 
mucus  as  to  be  invisible  till  scraped  off.  The  gill-opening  is  gene- 
ralty  very  small,  and^the  eyes  and  nostrils  minute. 

There  seems  to  be  sufficient  variety  of  form  and  fitroctuje  to  jiu^ify 
the  establishment  of  Jive  genera. 

1.  The  true  Gf/nmotus  (of  whidbi  the  Gymnoi^s  electricm  appeals 
to  be  the  only  well-known  species),  characterized  by  the  anal  fin 
reaching  the  extremity  of  the  tail,  which  is  fiattened ;  by  the  air- 
bladder  extending  almost  the  entire  length,  in  a  c«nty  beneath  the 
vertebrse ;  and  by  having  a  single  row  of  short  acute  teeth  in  eachiaw. 

2.  The  genus  Caraj^us,  to  widch  five  of  my  species  belong.  These 
have  the  tail  cylindrical  and  pointed,  extending  beyond  the  anal  fin  ; 
a  band  of  minute  teeth  in  each  jaw ;  and  a  double  air-bladder,  gene- 
rally of  very  small  size.  One  of  my  species  appears  to  be  identical 
witn  Carapus  Irachyurus  of  Bloch. 

3.  A  form,  of  which  I  have  but  one  representative,  which  has  a 
deep  body,  a  rather  large  mouth,  but  no  teetk,  and  a  small  vound 
single  air-bladder. 

4.  Two  long-jawed  species,  which  have  a  very  small  mouth,  no 
teeth,  and  no  air-bladder.  The  larger  of  these  is  probably  the  Gywi- 
notm  ro9tratu9  of  Schneider. 

5.  The  genus  Apteronotu9y  which  differs  from  all  the  preceding 
in  having  a  small»  but  perfectly-formed  and  rayed  caudal  fin,  a  rather 
large  mouth,  with  the  lower  jaw  shutting  within  the  upper,  and  the 
teeth  rather  acute  and  promment  in  a  row  on  the  sides  of  the  jaws 
only.  My  representative  of  this  genus  appears  to  be  quite  distinct 
from  Apteronotus  alhifrons  of  Lac^pMe. 

These  fishes  were  all  found  near  the  sources  of  the  Bio  Negro  and 
Orinoco,  one  of  the  most  central  positions  in  South  America,  They 
are  most  abundant  in  the  smaller  streams,  and  feed  on  minute  aqua-^ 
tic  insects.  None  of  them,  except  the  common  CrymnotuSy  have 
any  electrical  properties.  They  are  all  eaten,  though,  owing  to  the 
number  of  forked  or  branched  bones  in  every  part  of  their  bodies, 
they  are  not  much  esteemed.  r. ; 

The  situation  of  the  vent  in  these  fishes  is  very  peculiar,  the  in- 
testine passing  forwards  from  tha  stomach,  instead  of  backwards,  as  is 
usually  &e  case»  so  tl^t  they  hfive  the  anus  situated  under  the  throat; 
in  one  of  the  long-snouted  species  it  is  actually  considerably  in  front 
of  the  eyes,  a  peculiarity  which  I  believe  does  not  occur  in  any  other 
vertebrated  animal. 


Meteorological  Observations.  399 

This  fisb,  too,  is  remarkable  fov  the  yeiy  singutar  manner  in  whieh 
it  is, said  to  feed.  It  is  asserted  that  it  lives  prinoipally  on  ants  imd 
white  ants^  which  it  obtains  hy  laying  its  tail  out  upon  land,  Thi# 
a^tfi,  attracted  by  its  mocQus  eovenngii  erawl  thickly  «pon  it,  when 
the  fish  dives  down  and  leaves  the.  ants  struggling  upon,  the  sur«. 
face  of  the  water,  where  it  is  enabled  to  eat  them  at  its  leisure.  The 
Indiana  assert  that)  when  .fishing  at  night»  they  often  see  thia  take 
place. 

To  give  some  idea  of  the  distribution  of  fishes  in  the  riv«*8  of 
South  America,  I  may  mention,  that  of  205  ^)ecies  which  I  found  in 
the  Eio  Negro, — 

43  were  spinous-finned  fishes,  principally  PercidcB  and  LabrieUe ; 

54  were  Silnrida ; 

80  were  SalmonicUB ; 

24  were  other  sofb-finned  fishes,  of  the  families  Esoctda,  Anguiltida 

and  Cyprinida ;  and 
4  were  Ray  fish  (cartilaginous  fishes). — ZooL  Proe,  July  12,  1853. 


MEYEOROLOOlOAXi  OBSERVATIONS  FOB  SEPT.  1864. 

ChUwicL — September  1.  Very  fine.  2.  SUght  fog :  very  fine.  3.  Foggy :  very 
fine.  4.  Foggy:  slight  Iiaze:  excessively  dry  air.  5.  Very  fine;  hazy:  fine. 
6—10.  Very  fine.  11.  Dens^  fog :  clear :  quite  cloudless  j  very  fine.  12.  Dense 
io^ :  very  fine.  13.  Cloudy :  rain.  14.  Cloudy  t  slight  rain  t  overcast.  15.  Very 
fine.  16.  Overcast.  17.  Very  fine.  IS.  Fine :  cloudy :  rain.  19.  Overcast  and 
windy  :  slight  rain.  20.  Cloudy  :  rain.  21.  Clear :  quite  cloudless  t  fine :  light- 
ning in  the  evening.  22.  Very  clear :  fine.  23.  Densely  overcast.  24, 25.  very 
fine.  26 — 29.  Foggy,  with  very  heavy  dews  in  the  mornings :  very  fine  throughout 
the  days :  clear  and  cold  at  nights.    SO.  Dense  fog  tfaroughoiit. 

Mean  temperature  of  the  month  56''*93 

Mean  temperature  of  Sept  1853  ..........^ 55 '45 

Mean  temperature  of  Sept.  for  the  last  twenty-eight  years...  56  *98 
Average  amount  of  rain  in  Sept.  2*57  inches. 

Boston.— Seipt.  1—4.  Fine.  5.  Cloudy.  6.  Fine.  7—9.  Qoudy.  10—12. 
Fine.  13.  Cloudy.  14.  Itain  a.m.  15—17.  Cloudy.  18.  Fine.  19.  Cloudy : 
rain  a.m.  20.  Rain  a.m.  21,  22.  Fine.  23.  Cloudy :  rain  a.m.  24.  Cloudy : 
stormy  jLiM.  and  p.m.    25 — 29.  Fine.    30.  Foggy. 

Stmdwiek  Mame,  OriiKy.-4-Sept.  1.  Cloudy  a.m.  :  clear  p,m.  2.  Clear  aoc  : 
cloudy  P.M.  3.  Ckar,  fine  a.i«.  :  clear  p.m.  4»  Rain  a.m.  :  olear>  fine  p.m.  5* 
Cloudy,  fine  a.m.  :  cloudy  p.m.  6.  Drizzle  a.m.  :  rain  p.m.  7.  Drizzle  a.m.  : 
cfoudy  P.M.  8.  Cloudy  a.m.  :  clear,  fine,  aurora  p.m.  9.  Clear,  fine  a.m.  and  p.m. 
10.  Bright,  fine  a.m.  :  clear,  fine  p.m.  11.  Run  a.m.  and  p.m.  12.  Clear,  fine  a.m.  : 
cloudy  P.M.  13.  Cldlr  A.a.  e  rain  p.m.  14.  Clear  a.m.  :  showers  p.m.  15. 
Showers  a.m.  iknd  p.m*  •  I fi«  Showers  a.m.  :  cloudy  p.m.  17.  Bright  a.M4  : 
showers  p.m.  18.  Showers  a.m.  and  p.m.  19*  Bright  a.m.  :  clear  p.m.  20. 
Showers  a.m.  :  cloudy  p.m.  21.  Bright  a.m.:  clear  p.m.  22.  Bright  a.m.  : 
cloudy  P.M.  23,  24.  Rain  a.m.  :  clear  p.m.  25.  Showers  a.m.  :  cloudy  p.m.  26. 
Showers  a«m.  t  cltatr  P.U4  27.  Clmur  a.m;  :  cloudy  p.m.  28.  Clear,  fine  a.m.  : 
clear  p.m.    29.  Cloudy  a.m.  and  p.m.    30.  Hazy  a»m.:  clear  p.m. 

,    .  Mean  ten^peratiuw^  of  SfijjL  for  twenty-seven  previous  years .  52^-32 

Mean  temperature  of  this  month 55  -07 

Mean  temperature  of  Sept.  1853 53  '28 

Average  quantity  of  rain  in  Sept.  for  fourteen  previous  yean     S'81  inches. 
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XXX^l^r^S^ramok  :A8iG(CinH(M(isof  Colour  4iMthe  Relktiom  of 
Colour  and  Forfn  in  Plants.     By  G.  Dickie,  M.P,>  Profeapor 

Bi^ATjaNs  in.  the  >forin;^  fitructure|,  aumhevv  and  poaitioti  qi'. 
orgaiii  are  famfliar  to  every  Botanist.     A  priori  it  might  bave 
teeio^iiiif^i^  i^t  O^jder  piigvaila  in  the  distfibution  of  ^oIou|rs ; 
that  there- is  no  mere  fortuitous  rdiation,  but  that  aU  must  b^  : 
scil^ect^  t^  ia^  Timiis  iflbn^t  onfy  the  fa^  but  there  ai^,  besidesj,  Z 
obviou84ndiefttiens  oi  a  relation  between  the  eolourimd  form  o^ 

"  IncApni  a^  Mky  1853,  tho  fac^s^.to  ^be  here  recorded  vfeH  ' 
firsi  observed  and  demonstrated  to  scientific  friends  in  Belfast. 
Professor  M^Go8h,4n^  lecture  before  the  Natural  History  Society  ' 
i{i  Ma}^  1853^  intimated  that  he  had  foir  some  time>  ep/ysstamo^  $.  ^ 
b^&S' m^&Qeast^ee  o£  com^ementary  colours  m  t^e  y^getgble  c 
lungdom.  '^Iflie  results  of  iny  own  observations  were  embodied 
in  a -paper-read- at-thc  October  Meeting  of  tbcBame  Society4n 
t^at^ear.-  It^i;g;puld  seem>.howeiverrtbat  certain  associations  of 
cbl0vu*:1b£v4  Wi£  lougl  loiown  to  artists  wholiave  cultivated i£U^^ 
s'^ebii^l '  departmenl;  of  flower-painting.     Any  relation,  fiowever, 
between  form  and  eolour  appears  to  have  escaped  notice,  and 


wi ^^^ 

"'tUenafiirar  colour  of  otjecls  never  follows  fprnj,  but  is  arrangecjl 

on  a 

fbrm      _  _^  ^,  .     ^         .     _  .  ^  _   _ 

colours,  though  subject  to  symmetry  of  rude  kind,  are  yet  irre*- 


diflferent  system  ;**^  and  again,  ^  colour  is  8impliEed',where  ^^ 


•^  ^  '^''1ll£fiHltoHb&  %otnireaj  Soci^  oiP  Edinburgh,  ifJov.  9,  1854. 
Anri.  if  Maff.  N^ia,   Ser.2.  VoLxiy.  26 
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gular — in  blotches."     All  these  statements  are  far  from  repre- 
senting the  truth. 

Without  alluding  to  differences  of  opinion  which  have  been 
recently  published  regarding  the  Jaw  of  harmonious  colours,  it 
may  be  sufficient  to  allude  briefly  to  the  views  usually  enter- 
tained by  physicists  and  most  generally  adopted.  White  or 
compound  light  consists  of  three  simple  colours  called  primaries, 
viz.  yellow,  red,  and  blue;  combinations  of  these  yield  secon- 
daries ; — yellow  and  red  give  orange,  yellow  and  blue  give  green, 
red  and  blue  give  purple.  Combinations  of  secondaries  yield  ter- 
tiary colours, — green  and  orange  give  citrine,  purple  and  green 
give  olive,  orange  and  purple  yield  russet. 

A  primary  and  secondary,  together  containing  all  the  prima- 
ries, are  complements  to  each  other;  for  example,  yellow  and 
purple ;  red  and  green ;  blue  and  orange.  The  presence  of  all. 
the  colours  either  separate  or  combined  (which  form  white  or 
compound  light)  is  a  physical  want  of  the  organ  of  vision. 

The  artist  recognizes  a  melody  of  colours,  that  is,  gradations 
of  hues  and  shades,  and  speaks  of  harmony  when  complementary 
colours  are  present.  A  white  line  (or  black)  between  two  colours 
not  complementary  subdues  discord.  There  is  a  correspondence 
between  the  depth  of  any  hue  and  that  of  its  complement ;  for 
example,  red-purple  and  yellow-green  are  associated.  Every 
association  of  colour  in  the  'organic  world  may  be  regarded  as 
an  actual  embodiment  of  results,  which  cannot  be  otherwise  than 
in  strict  harmony  with  those  great  principles  which  have  guided 
the  plans  of  the  (Jreat  Author  of  nature. 

It  is  worthy  of  notice,  that  colour  is  the  foundation  of  one  of 
the  more  recent  classifications  of  Algse,  that  of  Professor  Harvey. 
They  are  divided  by  him  into  red,  green,  and  oUve ;  among  the 
red  series  are  comprehended  many  which  present  various  tints, 
of  purple  for  example,  and  in  the  olive  series  not  a  few  are 
yellow-green.  All  this  is  in  strict  accordance  with  the  views  just 
adverted  to. 

Among  the  family  of  the  Mosses  the  red  or  red-purple  teeth 
of  the  peristome  are  associated  with  the  green  or  yellow-green 
capsule;  the  same  is  true  of  .the  different  parts  of  their  stems 
and  leaves.  * 

In  flowering  plants  the  cases  are  so  numerous,  that  only  one 
example  or  two  need  be  recorded. 

Primula  vulgaris. 

Young  leaves  (f'^^Ti'^'P'^^^- 
®  (_leaf,  yellow-green. 

Caladium  pictum. 

1     n  J  centre,  red  or  red-purple. 

^*    \  border,  green  or  yellow-green. 
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Coleus  Blumei. 

Leaf  /  ^^*^®»  ^®^  ^^  red-purple. 

\  border,  green  or  yellow-green. 

Victoria  Reaia, 

Leaf  /  *^^®'  surface,  red-purple. 
L  upper  surface,  yellow-green. 

Taxodium  eempervirens. 

Young  shoots,  yellow-green. 
A  year  old,  red-purple. 
Older  still,  citrine. 

In  this  last  instance,  as  well  aa  in  many  others,  advanced 
growth  seems  to  be  accompanied  with  greater  composition  of 
colour.  In  the  curious  pitcher-like  organs  of  Sarracenia,  Ne- 
penthes and  Dischidia,  we  find  that  red-purple  and  yellow-green 
are  associated. 

In  the  flower,  similar  associations  are  the  rule. 

Ranunculus  repens. 
Corolla,  yellow. 
Calyx,  purple  spots. 

The  same  may  be  observed  in  many  other  species  of  the  same 

genus. 

• 

Hieracium  pilosella. 
Flower,  yellow. 
Those  of  the  circumference  variegated  with  purple. 

Antkyllis  vulneraria. 
Corolla,  yellow. 
Tip  of  calyx,  purple. 

Saxifraga  ligvlata. 

Corolla,  white  with  purple  spots. 
Anthers,  yellow. 

Kalmia  (species). 

Ten  spots  of  purple  on  the  corolla  at  points  in  contact  with  the 
yellow  anthers. 

Juncus  compressus. 

Anthers  and  pollen,  yellow. 
Ovary  and  stigma,  purple,. 

Perianth  (  ^^^f  '  "^"^l' 
\  centre,  dark : 


green. 


Strelitzia  Regina, 

juncea,  ^c. 


Sepals,  orange. 
Petals,  blue. 

26* 


404         Dr.  Dickie  on  Associations  of  Colour  and  Relations 

Tn  most  Orchideae  we  find  constant  associations  of  yellow  and 
purple. 

We  need  not  expect  to  find  in  a  corolla  or  any  other  organ 
pure  red  and  pure  yellow,  or  blue  and  red,  in  contact  rmth  each 
other. 

Of  the  primaries,  blue  is  the  least  common,  and  in  fact,  gene- 
rally speaking,  may  be  called  very  rare ;  many  so-called  blues 
being  blue-purples:  transmitted  light  shows  this.  Pure  blue 
being  so  uncommon  in  any  organism.  Professor  M^Cosh  sug- 
gested to  me  that  this  is  compensated  for  in  the  atmosphere,  and 
I  may  add,  in  the  ocean  too.  Yellow  is  probably  the  most 
general  of  the  primaries,  in  the  flower  at  least ;  the  most  com- 
mon association  is  therefore  yellow  and  purple.  We  can  now 
understand  why  yellow  is  the  usual  colour  of  the  pollen,  and 
some  exceptional  cases  seem  to  confirm  this ;  in  the  Turn-cap 
Lily  for  instance,  the  decidedly  red  pollen  is  associated  with  the 
green  filaments  of  the  anthers. 

The  statistics  of  colour  in  difierent  natural  orders  have  not  been 
fully  examined ;  it  may  be  remarked,  however,  that  purple  and 
citrine  prevail  in  the  flowers  of  the  Grasses,  and  russet  and  dark 
green  in  the  Junci.  In  the  Fir-tribe  and  its  allies,  secondaries 
and  tertiaries  are  common,  such  as  the  purple  and  citrine  scales 
of  young  and  old  cones,  the  russet  and  dark  green  in  the  stems 
and  leaves  respectively;  at  the  same  time  the  copious  yellow 
pollen  must  not  be  lost  sight  of. 

In  examining  this  subject,  we  must  keep  in  view  that  the 
colour  of  the  flower  may  have  its  complement  in  that  of  other 
organs,  as  stem,  leaf,  &c.  It  sometimes  happens  that  one  of  the 
associated  colours  is  not  visible  to  the  eye  at  all  times.  The 
inside  of  a  nearly  ripe  fig  is  red-purple,  the  outside  yellow-green ; 
the  same  is  true  of  the  pericarp  in  some  species  of  Pseony.  In 
some  Cactacese  the  yellow  corolla  is  succeeded  by  a  purple  fruit. 

The  newly  ripened  cone  of  the  Pinus  Pinaster  is  citrine ;  when 
the  scales  open,  the  complementary  purple  is  revealed  at  the  base 
of  each,  Jp  the  fruit,  fixed  relations  of  colour  lure  probably  too 
familiar  to  require  illustration.  In  certain  varieties  of  the  Apple, 
red  and  red-purple,  green  and  yellow-green  of  various  hues  and 
shades  are  associated.  In  some  varieties  of  Pear,  yellow-green, 
red-purple  and  citrine  occur  together. 

Direct  exposure  to  light,  although  usually,  and  in  general 
correctly  admitted  to  have  a  direct  relation  to  intensity  of  colour 
in  organisms,  appears  not  to  be  necessary  in  every  instance ;  the 
plant,  however,  must  receive  the  light  at  some  part  or  other  in 
order  to  produce  that  depth  of  colour  observed  in  the  coats  of 
seeds,  the  interior  of  fruits,  and  in  the  tissues  of  subterranean 
organs. 
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In  conclusion — 

1 .  The  primaries y  red,  yellow ,  and  blue,  are  generally  present  in 
some  part  or  other  of  the  plant, 

2.  When  a  primary  occurs  in  any  part  of  a  plant,  its  comple^ 
ment  will  usually  be  found  in  some  other  part  {or  at  some  period  or 
other  of  the  development  of  the  plant,  as  was  suggested  to  me  by 
Professor  M'Cosh). 

Observations  on  the  same  subject  in  the  animal  kingdom  have 
occupied  my  attention  during  the  past  twelve  months ;  Birds, 
MoUusca,  and  Radiata  present  associations  of  colour  not  less 
remarkable  than  those  here  recorded. 

The  relation  between  colour  and  form  may  now  be  examined, 
and  the  remarks,  for  the  present,  have  reference  to  the  parts  of 
the  flower. 

When  the  calyx  and  corolla  are  equal  in  size  and  similar  in 
form,  the  flower  is  regular ;  differences  in  size  and  form  are  found 
in  irregular  flowers.  For  example,  the  Violet  has  an  irregular 
flower,  that  of  the  Wallflower  is  regular ;  a  Primrose  has  a  regular 
flower,  a  Snapdragon  presents  an  example  of  irregularity.  Such 
expressions  are  equally  applicable  to  monocotyledonous  and  to 
dicotyledonous  plants,  to  polypetalous  and  gamopetalous  corollae. 

Law  1.  In  regular  polypetalous  and  gamopetalous  corolla  the 
colour  is  uniformly  distributed,  whatever  be  the  number 
of  colours  present. 

That  is  to  say,  the  pieces  of  the  corolla  being  all  alike  in  size 
and  form,  have  each  an  equal  proportion  of  colour.  The  com- 
mon Primrose  is  an  example  where  one  colour  only  is  present. 
In  the  Chinese  Primrose  the  same  holds  where  two  colours  (one 
the  complement  of  the  other)  are  present ;  the  eye  or  centre  is 
yellow,  the  margin  purple.  These  two  colours  in  this  regular 
flower  are  uniformly  diffused,  that  is,  each  piece  has  an  equal 
proportion  of  yellow  and  of  purple  respectively.  In  Myosotis, 
Anagallis,  Erica,  Pyrola,  Gentiana,  Sec,  we  have  instances.  All 
corollifloral  Exogens  with  regular  flowers  are  examples ;  the  same 
is  true  of  certain  Thalamiflorae,  as  Papaveracese,  Cruciferse^  fee- 
In  Iberis  coccinea,  belonging  to  Cruciferse,  we  find  unequal  size 
of  petals,  but  equal  distribution  of  colour,  because  regularity  of 
flower  is  the  law  in  that  family. 

Calycifloral  Exogens  with  regular  flowers  are  also  examples, 
as  Rosacese,  Cactacese,  &c. 

Law  2.  IrregtdaHty  of  corolla  is  associated  with  irregular  distri- 
bution of  colour,  whether  one  or  more  colours  are  present. 

The  odd  lobe  of  the  corolla  is  most  varied  in  form,  size,  and 
in  colour. 
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When  only  one  colour  is  present^  it  is  usually  more  intense 
in  the  odd  lobe. 

When  there  are  two  colours,  one  of  them  is  very  generally 
confined  to  the  odd  lobe.  Sometimes  when  only  one  colour  is 
present  and  of  uniform  intensity  in  all  the  pieces,  the  odd  lobe 
has  spots  or  streaks  of  white.  This  piece  of  the  corolla  therefore 
in  irregular  flowers  is  distinguished  from  the  others  not  merely 
by  size,  form  and  position,  but  also  by  its  colour. 

Papilionacese  present  examples  of  this  law ;  a  few  instances 
may  suffice. 

Cytisus  Laburnum, 
4  petals  yellow. 
5th  yellow  with  purple  yeins. 


Lathyrus  pratensis. 

Much  the  same  as  Laburnum, 

Trifolium  pratense. 

Odd  lobe  distinguished  from  the  others  by  its  darker  purple 
veins. 

Kennedia  monophylla, 
4  petals  purple, 
5th  yellow  eye  and  purple  margin. 

Swainsonia  purpurea, 
4  petals  purple. 
5tn  white  eye  on  purple  ground. 

Even  when  the  odd  lobe  of  a  papilionaceous  plant  is  smallest, 
— not  a  common  case, — ^it  may  be  distinguished  by  its  colour ; 
for  instance,  in  Brachysema  acuminatum  the  odd  lobe  is  compa- 
ratively small,  but  has  yellow  eye  and  purple  margin. 

Irregular  gamopetalous  corollse  also  present  examples  of  this 
law. 

Ajuga  reptans. 

p     II     r  4  divisions  purple. 
°^    *  \  5th  has  yellow  spot  on  inner  surface. 

Thymus  Serpyllum, 

Corolla,  generally  red-purple. 
Two  pale  spots  on  odd  lobe. 

Galeopsis  Tetrahit. 

Odd  lobe  has  generally  two  colours,  yellow  and  purple. 

Numerous  other  examples  from  Labiatae  might  be  quoted. 
Among  Scrophulariacese  we  may  instance  the  following : — 
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Euphrasia  officinalis. 

Corolla  purple^  generally. 
Odd  lobe  has  yellow  spot, 

biffitalis  purpurea. 

Has  white  pn  odd  lobe. 

In  some  species  of  Schizanthus  and  Collinsia  we  find  purple 
the  prevailing  colour ;  the  primary,  yellow,  appears  in  the  odd 
lobe. 

In  some  genera  with  irregularity  of  flower  often  less  marked 
than  in  the  examples  alluded  to,  it  is  worthy  of  notice  that  the 
two  divisions  on  each  side  of  the  odd  lobe  frequently  partake  of 
its  characters  as  regards  colour,  half  of  each  resembling  the  odd 
piece;  Viola,  Gloxinia,  Achimenes,  Rhododendron,  &c.  are  ex- 
amples. In  some  Thalamiflorous  Exogens  with  irregular  flower, 
as  Pelargonium  and  Tropaolum,  we  find  that  the  two  upper  pieces 
are  usually  largest,  and  present  also  the  greatest  variety  in  depth 
of  colour.  In  the  Horse-chestnut  there  is  a  very  decided  relation 
between  the  size  of  the  petals  and  the  intensity  of  the  colour. 
On  each  petal  there  is  usually  a  crimson  spot  at  the  junction  of 
the  limb  and  claw;  the  size  of  this  spot  and  its  intensity  are  in 
direct  relation  to  the  size  of  each  petal ;  the  two  upper  being 
largest,  the  two  lateral  smaller,  and  the  odd  piece  least  of  all. 

It  may  therefore  be  stated,  that  in  some  Thalamiflorous  Exogens 
with  irregular  corolla,  owing  chiefly  to  difference  in  size  of  the 
petals,  the  largest  are  most  highly  coloured. 

Law  3.  Different  forms  of  corolla  in  the  same  inflorescence  often 
present  differences  of  colour,  but  all  of  the  same  form 
agree  also  in  colour. 

The  Compositse  are  illustrations  of  this  :  when  there  are  two 
colours,  the  fiowers  of  the  centre  have  generally  one  colour  of 
uniform  intensity;  those  of  the  circumference  agree  together 
also. 

The  common  Daisy  has  all  the  tubular  flowers  of  the  centre 
yellow,  and  all  the  ligulate  flowers  of  the  ray  are  white,  varie- 
gated with  purple.  A  yellow  centre  with  purple  ray  is  a  com- 
mon association  in  compound  flowers,  for  instance,  m  species  of 
Aster,  Rudbeckia,  &c. 

The  same  general  laws  prevail  in  Monocotyledons  as  in  Dico- 
tyledons. In  the  former  the  calyx  and  corolla  generally  resemble 
each  other  in  structure  and  shape,  and  in  colour  also ;  hence  an 
dea  entertained  by  some  that  the  perianth  is  single,  relative 
osition  having  been  overlooked.  In  Dicotyledons  we  generally 
find  a  greater  contrast  between  calyx  and  corolla  as  regards 
colour. 
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The  taw  of  the  contrasts  is  therefore  simpler  in  Monocotykdons 
than  in  Dicotyledons  * 

The  former  may  be  symbolized  by  the  triangle^  8  and  6  being 
the  typical  numbers  in  the  flower ;  the  latter  by  the  square  or 
pentagon^  4  and  S,  5  and  10  being  the  prevalent  numbers. 

The  simplicity  of  fgure  corresponds  with  simpler  contrast  of 
colour  in  the  one,  while  greater  coinpleocity  of  colour  and  of  struc' 
ture  are  in  direct  relation  in  the  other. 

In  families  of  Monocotyledons  having  r^ular  flowers  there  is 
regular  distribution  of  the  colours^  for  in»tance^  in  Amarylli* 
dacese,  Liliacese^  &c. 

Orchidacese  are  notable  examples  of  the  other  law^  that  irre- 
gularity of  form  and  of  c(dour  are  associated.  In  a  large  pro- 
portion of  this  family  the  colours  are  yellow  or  yellow-greedy  and 
purple  or  red-purple ;  the  latter  being  confined  to  the  part  of 
the  corolla  usually  called  lip. 

Proceeding  on  the  principle,  that  since  plants  of  all  epochs  of 
the  earth^s  history  were  constructed  on  the  same  general  plan, 
80  the  same  associations  of  colour,  and  of  colour  and  form,  must 
have  prevailed  alsfo^  we  shall  glance  finally  at  a  few  conclusions 
which  may  be  derived  from  this  source. 

During  the  earlier  periods  when  Acrogenous  Gryptogamia  were 
abundant^  the  secondary  and  tertiary  colours,  as  russet,  purple^ 
citrine,  green,  muBt  have  prevailed. 

During  the  reign  of  Gymnosperms,  when  Cycade«  and  Co- 
niferse  were  numerous,  the  secondary  and  tertiary  colours  must 
still  have  given  a  sombre  aspect  to  the  v^etable  world. 

From  the  commencement  of  the  Chalk  formation  there  appears 
to  have  been  a  very  marked  and  progressive  increase  of  Angio- 
spermous  Dicotyledons^  which  form  at  least  three-fourths  of 
existing  vegetation.  Among  them  we  find  the  floral  organs  with 
greater  prominence  in  size,  form  and  colour ;  and  such  prominence 
of  the  "  nuptial  dress  ^'  of  the  plant,  to  use  the  quaint  expression 
of  Linnaeus^  is  peculiarly  a  feature  of  species  belonging  to  natural 
families  which  have  attained  their  maximum  in  man^s  epoch,  and 
are  characteristic  of  it. 


XXXVII.— On  Linaria  sepium  of  Allman. 
By  Charles  C«  Babington,  M.A.,  FkR.S.,  &c** 

At  a  ineeting  of  the  Royal  Irish  Academy,  held  June  6th, 
1843,  the  occurrences  at  which  are  reported  in  the  '  Proceedings ' 
of  that  body,  Dr.  6.  J.  Allman  described  what  he  supposed  to 

*  Read  before  the  Edinburgh  Botanical  Society,  Nov.  9th,  1854. 
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be  a  new  species  of  Linaria,  and  upon  which  he  conferred  the 
name  of  L.  sepium. 

In  the  second  edition  of  my  ^Manual  of  British  Botany' 
(p.  232)^  the  opinion  was  stated  that  the  plant  is  ^^  scarcely  more 
than  a  variety  of  L.  italica/^  and  in  the  third  edition  of  the  same 
book  I  ventured  to  consider  it  and  the  L.  italica  of  the  Manual 
as  hybrids  between  L»  vulgaris  and  L.  repens. 

In  consequence  probably  of  the  latter  remark^  I  was  favoured 
by  Dr.  Allman,  in  June  1852^  with  a  large  packet  of  living 
specimens  and  roots  of  the  disputed  plant.  A  careful  examina- 
tion of  these^  and  a  comparison  of  them  with  living  specimens 
of  L.  repens,  led  me  greatly  to  doubt  the  correctness  of  the 
supposition  that  it  was  a  variety  of  L.  repens;  and  Dr.  Allman 
justly  states  in  a  letter  to  me  that  the  '^  total  absence  of 
L.  vulgaris  from  the  neighbourhood  where  the  plant  in  question 
abounds  must  render  hybridization  impossible.'^  In  another 
letter  he  remarks,  "  I  only  know  of  one  spot  in  the  neighbour- 
hood of  Bandon  where  L.  vulgaris  grows  apparently  wild,  and 
there  very  sparingly.  It  may  possibly  have  escaped  from  a 
neighbouring  garden.  This  spot  is  more  than  a  mile  in  a  direct 
line  from  the  nearest  patch  with  which  I  am  acquainted  of  L. 
sepium,  and  three  or  four  miles  from  other  localities  where  the 
L,  sepium  is  abundant.''  Also,  ^'in  the  same  hedge  with  the 
apparently  wild  plants  of  L.  vulgaris  just  mentioned,  and  removed 
perhaps  from  these  about  100  yards,  grows  L,  repens,  and  yet 
not  a  trace  of  L.  sepium  have  I  found  to  grow  within  a  mile  of 
them."  These  remarks  show  the  great  improbability,  if  indeed 
I  might  not  say  impossibility,  of  the  L.  sepium  being  a  hybrid, 
l^wo  of  the  roots  received  from  Ireland  have  grown  weU  and 
flowered  profusely  in  the  Cambridge  Botanical  Garden,  and  have 
thus  afforded  an  excellent  opportunity  for  studying  the  plant. 

As  I  now  believe  the  plant  to  be  a  distinct  species,  I  have 
drawn  up  the  following  character  and  description  of  it,  and  in 
doing  so  have  followed  the  type  of  the  descriptions  of  the  allied 
species  to  be  found  in  the  valuable  ^  Monographic  des  Antir- 
rhinees '  of  Chavannes. 

Linaria  sepium  (Allm.)  ;  radice  repente,  caulibus  erectis  glabris,  foliis 
lineari-lanceolatis  acutis  sparsis,  floribus  racemosis,  sepalis  ovatis 
acutis  glabris  calcare  brevioribus,  seminibv^  tuherculato-scabrit 
trialatis, 

L.  sepium,  Allman  in  Proceed*  R,  Irish  Acad»  (1843)  p.  404. 

Caules  e  rhi20mate  tepente  incrassato  seepeque  tuberculis  instructo 
prodentes,  plurimi,  simplices  vel  ramulosi,  Iseves,  basi  lignescentes 
(cortice  fuscescente),  bipedales ;  ramuli  altemes,  erectiusculi.  Folia 
poUicaria  vel  sesquipollicaria,  lineari-lanceolata,  utrinque  attenuata^ 
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acuta,  subtriBema  (nervis  latenilibus  tenaibus),  erecduscula,  glances* 
centes,  inferiora  seepe  subterna  ceteraque  sparsa.  Bractese  lineari- 
lanceolatae,  acutissimse,  erectse,  inferiores  pedicello  longiores,  supe- 
riores  pedicello  breviores.  Racemus  strictus,  laxiusculus.  Calyx 
parvus ;  segmeutis  e  basi  lato  attenuatis,  acutissimis,  glaberrimis, 
trinerviis,  post  aDthesin  apice  paululum  reflexis.  Corolla  minor  quam 
in  L,  vulgari ;  calcar  conicum,  paululum  incurvum,  coroUam  sequans ; 
tubus,  calcar  et  labium  superius  grisei  striis  pallide  purpureis  signati ; 
labium  inferius  dilute  luteum  striis  pallide  purpureis  et  parum 
distinctis  notatum ;  palatum  yillis  luteis  yestitum,  yiUis  pallide  pur- 
pureis quemque  marginem  investientibus,  valde  prominens^  bilobum, 
lobis  aurantiacis ;  lobis  labii  superioris  ellipticis,  dorse  inricem  ap- 
plicatifl  sed  apicibus  incurvis ;  lobis  labi  inferioris  lateralibus  reflexis 
conniyentibus,   oblique  rotundatis  intermedio  patenti  latioribus  et 

Eaululum  longioribus.     Stigma  capitatum.    Capsula  suboyata,  de- 
iscens  supeme  sex  yalvulis  tanceolatis,  calycem  subaequans.     Semina 
subtrialata  ;  testa  nigra,  muricata. 

Found  plentifully  near  tbe  riyer  at  Bandon^   in  the  county  of 
Cork,  flowering  from  Jime  to  September. 

L,  sepium  forms  dense  masses  of  strong  stems^  and  presents 
a  very  different  appearance  from  L.  repens  or  L,  vulgaris.  Its 
flowers  and  seeds  are  unlike  those  of  either  of  them;  and  in 
size  the  flowers  are  almost  exactly  intermediate  between  those 
of  its  allies.  The  same  part  of  the  rhizome  does  not  appear  to 
flower  a  second  time^  but  numerous  stems  spring  up  at  a  short 
distance  from  it,  which  flower  in  the  succeeding  year. 

In  L.  vulgaris  the  middle  lobe  of  the  lower  Up  of  the  corolla 
is  relatively  much  smaller  and  is  strongly  reflexed,  whilst  the 
lateral  lobes  are  patent-deflexed. 

In  L.  repens  the  lobes  of  the  upper  lip  of  the  corolla  are  erect 
with  incurved  points^  and  all  those  of  the  lower  lip  patent. 

It  will  be  seen  above  that  in  L.  sepium  the  lobes  of  the  upper 
lip  are  pressed  closely  back  to  back ;  and  that  the  lateral  ones 
of  the  lower  lip  are  reflexed^  but  the  intermediate  one  is  patent. 
The  colours  also  are  different. 

After  a  careful  examination  of  all  the  descriptions  of  Linaria 
with  which  I  am  acquainted^  I  have  not  found  any  recorded 
species  to  which  this  plant  can  be  referred.  I  am  therefore 
reluctantly  compelled  to  consider  it  as  a  new  species.  It  agrees 
in  many  respects  with  L.  linifolia  (Chav.)^  differing  chiefly  in 
the  presence  of  a  few  three-leaved  whorls  towards  the  base  of  the 
stem^  the  shorter  upper  bracts^  the  striped  flowers^  and  the 
three-winged  seeds. 

The  seeds  of  L,  sepium  are  different  from  those  of  any  species 
that  I  have  examined.  They  are  discoidal^  and  surrounded  by 
a  wing;  but  have  in  addition  another  wing  on  one  of  the  sides 
which  is  variable  in  its  size  and  direction^  being  sometimes  nearly 
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at  right  angles  with  the  disk^  and  at  others  laid  so  closely  upon 
it  as  to  he  with  difficulty  detected.  Barely  the  additional  wing 
is  reduced  to  a  reduplication  of  the  wing  of  the  disk  through 
more  or  less  a  distance.  The  disk  is  covered  on  each  of  its  sides 
with  elevated  ridges  radiating  more  or  less  regularly  from  the 
centre.     The  whole  seed  is  black. 


XXXVIII. — Characters  of  four  Indian  species  (jf  Cyclophorus, 
Montfort,  followed  by  Notes  on  the  Geographical  Distribution 
^the  Genera  of  the  Cyclostomacea  in  Hindostan.  By  W.  H. 
Benson^  Esq. 

1.  Cyclophorus  altivaffus,  nobis. 

Testa  angustissime  umbilicata,  fere  perforata,  globoso-<;onica,  solida, 
striata,  supeme  rofa,  castaneo  picta,  subtus  versus  periomphalum 
albida ;  spira  elevata,  turbinata,  acutiuscula ;  anfractibus  5|-  con- 
vexis,  supeme  costis  spiralibus  sex  munitis,  ultimo  rotundato,  ad 
periphseriam  vix  caniiato^  basi  laevigata,  umbilico  pervio;  aper- 
tura  vix  obliqua,  subovali-circulari,  supeme  angulata,  intus  lutes- 
cente ;  peristomate  duplici,  intemo  continuo,  valde  porrecto, 
acuto,  extemo  expansiusculo,  costam  fingente,  supeme  anguste 
angulatim  adscendente,  ad  ani^actum  penultimum  late  emarginato, 
margine  columellari  minime  sinuato,  supra  umbiUcum  angustum 
dilatato-reflexo.     Operc.  T 

Diani.  major  31,  minor  26,  alt.  24 1-  mill.  Apert.  intus  17  mill,  longa, 
15  lata. 

Hab.  in  summis  montibus  Mahabuleshwar  Indiae  Meridionalis.  De- 
texit  A*  E.  Benson. 

A  single  decorticate  specimen  was  found  by  my  son^  Lieut. 
Arthur  E.  Benson^  Tenth  Boyal  Hussars^  after  the  close  of  the 
rains  of  1853^  on  the  summit  of  the  range  of  Ghauts  overlooking 
the  low  tract  in  which  Cyclophorus  Indicus  occurs.  It  differs 
from  this  species  in  its  more  elevated  form^  indistinct  keel^  rounded 
last  whorl,  more  elongate  aperture,  porrect  inner  lip,  the  absence 
of  any  sinuosity  in  the  plane  of  the  aperture  on  the  columellar 
lip,  less  expanded  outer  peristome,  and  by  the  greater  expansion 
of  the  external  columellar  lip  over  the  umbilicus,  which  is  also 
much  narrower ;  and  permits  no  view  of  the  internal  whorls. 
The  outer  lip,  at  its  junction  with  the  last  whorl,  rises  more 
suddenly  to  a  point  than  in  C.  Indicus.  It  is  probable  that 
when  in  good  condition  the  internal  border  of  the  aperture  is  of 
an  brange  colour.  In  the  specimen  before  me  I  can  find  no 
trace  of  the  close-set  raised  lines  between  the  lirse  which  ar6 
present  in  alL  my  specimens  of  C,  Indicus  from  Elephanta  and 
the  Concan,  however  weathered.  In  one  antiquated  specimen 
of  the  latter,  with  a  porrect  superstructed  inner  peristome,  this 
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pa^t  still  preserves  the  expanded  edge^  so  different  froui  the  ^harp 
Up  present  in  the  mountain  species. 

2.  Cyclophonts  pyrotrema,  nobis. 

Testft  aiBbilicata»'  tmbinato^ooiucat  solida,  sij^me  costiq  8puyalA)m8> 
obtusiusculis,  confertis,  striisque  obliquis,  eoofertiasimis  aculptay 
castaneo  albidoque  fulguratim  strigata  et  inarmorata ;  spira^conici^ 
eleyatiuscula,  apice  acuto.  Anfractibus  5  convexis,  ultimo  fascia 
albida  mediana,  infra  peripbseriam  obsolete  angulatam  fascia  lata, 
subtus  nonnullis  aliis  castaneis  omata ;  basi  yalde  eouTexa  circa 
un^i^um  submedioorem  pervium  albida ;  <  ap^rtnra  ^x  oUiqoa, 
itregulariter  subcireutari,  supeme  angulata^  mtAs  laictea  Vel  etenh' 

•  lescente ;  peristomate  dapliciy  breriter  ad  aHfractniB  peundtamum. 
adqato>  intemo  coi^iifiuoy  expanaiuseula  i^eo,  eKteroo  r^flexiusculo. 
albidp,  margine  eolumellari  sensim  arcuato,  fere  yerticati^  subrenron 
luto,  subsinuato.     Operculo  nortnaliy  tenui,  pallide  fusco^  nuur^nc^ 

,  anfractuum  eleyatiusculo.  scabro. 

I.  ,  Diain*  major  36,  minor  dQ,  |dt,  26  mill, 

^, ;  — , ^  a4,   28,  T-.  24  miU. 

26^   -: 21,  —   18  miU.     . 

Bab.  ad  Sikrigali  et  Fathai^hata,  Sahar^  et  ad  Ri^mahal  Beogafae* 
:■  In  n^ibuft  umbr^ais  iet  sub  arbo4bus>  inter,  folia  emortom  m^raa 
183 1  et  1 835,  ipse  detejti. 

A  variety  occnrs  in  whidi  the  shell  is  of  a  pale  bnff  colour, 
darker  towards  the  apex^  the  bands,  and  markings  being  obsolete;^ 
and  the  cblotir  of  the  peristome  bdng  equally  ririd  mth  that<af 
the  typieal  sheik.  Another  thinner  yariefy  occurs^  in.  which  the 
interior  coloured  lip  is  not  present* 

Sow^by^  in  1834^  marked  this  species  as  C.  Irmolvtdus  ^how- 
ever, the  typical  form  of  that  species  proves  to  be  more  depressed, 
the  umbilicus  more  open,  the  aperture  moi^  ibunded,  with  an 
orange  interior,  while  in  this  species  it  is  cseo^uleaa  wlut^.  qx 

..A  description  of  the  animal  will  be  found  in  the  last  vol..  of 
the  '  Zoological  Journal '  under  the  name  of  V.  Ina)olvulu&, 

:  With  a  general  resemblance  in  form  to  C  Indicus,  Desh.,  it 
will'be  at  once  distinguished  by  the  absence  of  a  keel  or  mate 
spiral  ribs,  by  the  wider  umbilicus,  less  developed  perisl;ome/afid 
nibre  detated  form.  The  very  gradualarcuation  of  thd  (Wlti- 
mellar  lip  is  also  an  essential  character,  detracting  ftota  the 
uniformity  of  the  circular  aperture^ ,  The 'sinus  observable  at 
this' part,  impinging  on  the  plane  of  the  apfertiir^,  is  alsb  con- 
spicuous in  C.  Indicus,  :      ..  .  ^         '.\ 

3.  Cychyphorus  itOculyXi'^x^. 

Testa  angustissime  umbilicata,  fere  perforata,  globoso-turbinata,  tenui, 
undique  lineis  spiralibus  vix  elevatis,  supeme  8-9  valde  bbtiisis. 
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striisque  obliquis  teneribus  decussata ;  sub  epidennide  fuscti,  tenuis 
albida;  snperne  castoneo  flexubso-strigata,  fascia  nidla  medikha 
cincta;  spira  turbinata,  apice  obtusalo,  rnfescente,  sutnris  di- 
stinctis.  Anfractibus  5  conyexis,  ultimo  rotundato.  Apertura  vix 
obliqua,  subcirculari,  siiperne  angulata ;  peristomate  simplici,  tenui, 
expanso,  reflexiu8Culo>  vix  continuo,  margine  columellaii  ambilicum 
non  pervium  subtegente. 

Diam.  major  25|^,  min.  20,  alt.  17  mill.   Apert.  intus  13  mill,  longa. 

Hab.  ad  Bhamoury^  ad  pedem  montium  Kohillano-Himalajanorum. 
Detexit  W.  J.  M.  Bojrs. 

This  is  the  most  northerly  Cyclophonts  known.  It  was  dis- 
covered by  the  late  Captain  W.  J.  M«  Boys,  an  indefatigable 
collector  in  several  branches  of  zoology,  and  the  discoverer,  of 
the  genu9  Boysia,  Pfr.,  by  whose  recent  deeease,  as  well  as  by  that 
of  Dr.  J.  F.  Bacon,  another  Indian  collector  of  great  experieiK«, 
science  has  sustained  a  severe  loss. 

This  shell  diflFers  from  the  p^e Jipped  C  pyrotrema,  in  which 
the  aperture  is  not  fully  developed,  by  its  more  globose  form, 
ventricose  last  whorl,  small  impervious  umbilicus,  more  regular 
sculpture  above,  stronger  sculpture  below,  thinness,  pale  colour, 
and  the  absence  of  any  medisil  fascia.  From  the  pale4ipped 
variety  of  C.  Stenomphahtm  with  Undeveloped  peristome,  it  differs 
by  the  greater  breadth  of  the  aperture  in  proportion  to  its  length, 
its  non-pervious  umbilicus,  the  absence  of  any  cai^ina  at  the 
periphery,  the  more  cloBcly  sulicate  and  regular  sculpture  above, 
the  extension  of  the  sculpture  on  the  under  side  into  the  umbi- 
licus, its  pale,  suite  of  colours,  and  by  the  absence  of  any  colour- 
ing bel«w  the  periphery.  From  C  Indicus  it  may  be  known  by 
the  abseni*e  of  keel,  suite  of  colours,  sculpture,  and  aperture. 

4.  Cydophorus  Tryblium,  nobis. 

Testa  Bubaperte  umbilicata,  depresso-turbinata,  solida,  supeme  costis 
7-8  planulatis  munita,  albida,  castaneo  marmorata,subtus  laevigata, 
versus  periomphalum  albida,  fascia  nigricante  ad  peripheeriam 
omata ;  spira  turbinata»  supeme  rubella,  apice  acutiuscula,  An- 
fractibus 5  convexis,  ultimo  subdepresso,  obsolete  angulato»  subtus 
valde  convexo;  umbilico  profundo,  infundibuliformi.  Apertura 
vix  obliqua,  subcirculari,  intus  lutescente;  peristomate  subsimplice, 
continuo,  breviter  adnato,  pallide  aurantio,  subincrassato,  supeme 
angulatim  adscendente,  margine  dextro  subrevoluto,  columellari 
subexpanso,  planato.    Operc.  ? 

Diam.  major  47,  minor  38,  alt.  29  mill.    Apert.  intus  20  mill,  longa. 

Hab.  ad  Darjiling.     Detexit  H.  Chapman. 

I  find  a  single  specimen,  not  in  fine  condition,  among  shells 
kindly  collected  at  my  request  by  Dr.  Chapman,  to  whom  I  was 
also  indebted  for  the  first  known  specimen  of  Mep.  funiculatum. 
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It  does  not  appear  to  have  been  detected  by  any  subsequent 
collector  in  the  environs  of  Darjiling,     Nearly  equal  in  siae  to. 
C,  Himalayanus,  Pfr.,  from  the  same  locality^  it  is  distinguished' 
from  it  by  its  form,  depressed  last  whorl^  wide  umbilicus^  seulp* 
ture^  verticality  of  the  angle  at  the  upper  part  of  the  mediocre 
aperture^  and  by  the  colour  of  the  peristome.     There  are  indi« 
cations  of  a  broad  light  chestnut  zone  below  the  dark  band  «t 
the  periphery.     The  compressed  character  of  the  last  whorl 
presents  a  strong  contrast  to  the  subglobose  form  of  (?«  IRma^ 
layanus  in  that  part. 

Geographical  Distribution  of  the  Genera  of  the  Cyclostomacea  . 

in  Hindostan. 

In  the  8th  vol.  of  the  New  Series  of  the  ^Annals/  I  attempted 
a  view  of  the  geographical  distribution  of  the  Indian  species  of 
Oydostoma  as  then  known  to  me.  I  am  now  able  to  add  some 
species  to  the  list,  and  it  will  prove  interesting  to  eihibit  tho; 
manner  in  which  the  different  genera,  as  recogsized  by  PfeiffBr> 
are  distributed,  from  the  Himalaya  to  Cape  Comorin. 

Cychphorus,  MontL 

Beginning  with  the  largest  and  most  extensively  spread  form, 
Oycl^horus,  we  find  it  at  Darjiling  in  the  Sikkim  territory, 
occurring  at  an  elevation  of  7000  feet,  under  th6  gigantic  types 
C  HimdayanuSy  Pfr.,  C.  Tryblium,  nobis,  C  Stenomphalus,  Pfr., 
the  variety  which  I  designated  as  C  Aurora,  and  the  small  - 
widely  umbilicated  C,  Phanotopicm,  nobis.  This  region  carries 
a  subtropical  vegetation  to  a  great  elevation.  At  some  hundred 
miles  to  the  west  and  north,  at  the  foot  ol  the  Rohilkhund  - 
Himalaya,  where  a  similar  vegetation  begins  to  give  wi^  to  moi» 
European  types,  we  find  the  outpost  of  the  genus,  in  this  diitee-' 
tion,  in  G.  Emily  nobis ;  and,  as  might  be  expected,  the  shell  is 
dwarfed  in  size,  light  in  structure,  and  modestly  coloured*  It 
may  be  remarked,  in  illustration,  that  C.  turgidus,  Pfr.,  is 
found  near  the  Chinese  coast,  as  high  as  Loochoo,  in  a  parallel, 
however,  less  northerly  than  Bhamoury.  The  influence  of  a 
marine  climate  tells  on  that  species  in  its  superior  solidity  and 
colouring. 

Crossing,  to  the  eastward,  the  valley  of  Assam,  and  arriving 
at  the  group  of  mountains  south  and  east  of  the  Berhampooter 
river,  we  meet  some  fine  forms  in  C.  exiwius,  Mouss.,  Pearsoni, 
and  zebrinus,  nobis,  Stenomphalus,  and  Bensoni*,  Pfeiffer;  C!^ 

*  The  habitat  of  this  shell  was  unknown  to  Pfeiffer.  I  have  the  ordiBttjr- 
variety  from  tbe  northern  base  of  the  Khasya  hills,  near  Qowahatty,  m 
the  Assam  valley.    The  spedmens  were  kindly  sent  to  me  by  Captain 
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m£tim,  nobis,  a  dmrf  speeds  from  the  wtxtm  southeru  vaUey»; 
perhaps  belongs  to  this  type.  Again  traversing  westerly  the. 
Gangetic  plain  of  Bengal^  C.  pyrotrema,  nobis^  appears  among> 
the  first  rocks  met  with  in  the  outlying  portions  of  the  Rajmah^ 
range,  where  the  stream  of  the  Ganges  makes  a  bend  to  the 
south  j  and  the  genus  proceeds  along  the  ranges,  with  a  southerly 
tended,  towa4  the  western  ri^  of  the  p^insola,  skirtia^ 
the  north  bank  of  the  Nerbudda,  and  is  represented  by  a  fine 
new  specie^  CPhrieanm,  Pfr^  in  the  Khoondah  hills;  by  C 
stenomphalum  at  Chyabasa  in  Singhboom ;  and  at  Mandoo^  west 
of  Indore,  by  a  species  not  well  ascertained,  but  which  has  been 
attributed,  erroneously,  to  C,  Volvulus^  Miill.,  although  widely 
diflFering  from  the  Pulo  Condore  form.  Traversing  the  river- 
valleys  of  the  Nerbudda  and  Tapty,  we  find  C,  Inaicus,  Desh., 
inhabiting  the  warm  region  of  the  Goncan  (enclosed  between 
the  sea  aad  the  high  Western  Ghauts)  and  the  adjacent  islets./ 

A  small  species,  from  the  description  evid^tly  new,  and 
probably  attributable  to  this  type,  was  found  near  the  ridge  of 
these  hills  by  Lieut.  A.  E.  Benson,  at  the  Caves  of  KarU,  but 
unfortunately  was  brokeu  and  the  fragments  thrown  awayi 
This  hint  may  assist  ia  securing  its  detection  when  a  concho- 
logist  may  have  an  opportunity  of  visiting  the  spot.  Still 
farther  south,  on  the  summits  of  the  range  at  Mahabuleshwar, 
C  altivagus,  nobi^,  adds  another  form  to  the  geniis;  and  at 
the  expanded  southern  termination  of  the  ridge,  the  Nilgherj:ie8| 
present  a  rich  series  in  C  NUagiricus^  Jerdoni,  coelpcomis,  cu^pif^- 
datm*,  and  ravidm,  nobis,  and  Stenostoma,  Sow.,  the  two  last 
belonging,  equally  with  the  Darjiling  C.  Phanotopicus^  to  the 
jdanorbuiar  type»  It  is  to  be  remarked  that  Cyclophonts,  after^ 
obliquely  crossing  Central  India,  is  confined  to  the  high  ridge 
on  the  western  side  of  the  peninsula^  and  that  no  species  has 
yet  been  discovered  on  the  eastern  coast,  nor  in  the  intermediate 
hills  and  plains,  its  place  being  partially  supplied  by  other 
genera  of  the  Cydastomacea. 

Aiycaus,  Gray. 

This  is  the  most  northerly  and  westerly  genus  of  the  CyclO" 
st&maeea  in  Hindoetan*  Its  head-quarters  appear  to  be  in  the 
Sikkim  Himalaya,  where  Al,  constrictus  and  AL  Umula,  nobis, 
inhabit  Darjiling.  To  the  north-west  the  genus  is  represented 
by  AL  stranguUttus,  Hutton,  in  the  sub-Himalayan  ridgea  of 

Ilo^latt.  An  ele^iut  variety  has  been  sent  from  Chittagaon,  ia  the  north- 
east angle  of  the  Bay  of  Bengal,  in  which  the  peristome  is  of  a  beautiful 
translucent  yeUowish-orange  colour. 

*  A  speoimen  of  C.  cnspidqiua  with  the  operculum  shows  that  it  belongs 
to  CfWphoTw,    Pfeiffer  had  plaeed  it  among  the  species  tncerttB  sedis. 
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Kemaon^  Sirmore^  and  as  far  as  the  banks  of  the  Sutlej,     The 
only  other  species  known  oecors  in  Coehin-China. 

MegalomaHoma,  Guikling* 

This  form  is  confined  to  the  Eastern  Himalaya^  and  presents 
only  two  vpede&f  M.Jumculatum,  nobis,  from  Darjiling;,  and  M. 
pmtperculum,  Som.,  brought  by  Grifith  from  Bootan,  to  the 
north  of  the  Assam  vdley.  The  nearest  known  point  fit  which 
it  again  appears  is  Tavoy,  where  M.  seetihtbre,  6onld,  is  met 
with*  In  Ceyion  iib  is  represented  by  eight  diffident  s^iecies  of 
the  allied  form,  Cataulus. 

Pterocychsy  Benson* 

Appears  in  the  south-east  angle  of  the  Berbampooter  river  in 
Pt»  hispidus  and  parvus,  Pearson;  again,  across  the  plain  of 
Bengal,  in  the  Rajmahal  range,  we  find  the  typical  species,  Pt. 
rupestris,  nobis.  Near  the  eastern  coast  of  the  peninsula,  in 
the  Northern  Circikrs,  the  same  species  is  repeated ;  and  near 
Salem,  and  at  the  eastern  foot  of  the  Nilgherries,  Pt.  bilabiatus, 
Sowerfoy,  and  nanus,  nobis,  form  a  link  with  the  Cingalese 
representatives  of  the  genus, 

Cyehtus,  Ouilding. 

Occupies  a  subeentral  zone.  It  was  detected  at  Neemuefa, 
to  the  north  of  the  Nerbudda,  in  Southern  Bajpootana,  by 
Ca]^n  Hutton,  in  C.  semistriatiiSf  Sow.,  and  the  Dekkan  habitat 
of  the  species  cited  by  Sowerby  has  been  lately  verified  by  my 
son^  who  has  taken  it  at  Kirkee,  a  few  miles  from  Poonah.  A 
second  species,  C  semidiscoideuSf  Sow.,  {aratus,  nobis)^  occurs 
in  the  Northern  Circars,  near  the  east  coast  of  the  peninsula'*'! 
It  may  be  observed  that  the  Cochin^Chinese  species  described 
and  figured  by  Souleyet,  in  the  '  Voyage  of  the  Bonite,'  as 
Cyelostoma  Thurannense,  and  placed  by  Ffeiffer  in  the  list  of 
i^eeies  only  known  to  him  by  figures,  is  clearly  to  be  referred 
to  Cycloius  from  the  description  of  the  operculum;  although 
that  accessory  piece  has  apparently  been  exchanged,  by  the 
engiytver  of  the  plate,  with  the  operculum  of  the  Penong  Lepto^ 
poma  {Cychstoma)  Garreli,  SwiL 

Lqpiopoma,  Pfei£kr. 

I  have  no  certain  information  of  the  occurrence  of  this  genus 
in  the  tract  under  consideration.     I  have  described  two  species 

*  The  discovery  of  an  operculum  in  a  specimen  of  Cyclostomafilocinctumt 
nobis,  from  the  Nilgherries,  enables  me  to  rax^  it  as  a  tiiird  species  of 
Ctfclotus,  belonging  to  the  same  division  as  (7.  suhitriatus.  Sow*  The 
characters  of  the  shell  confirm  the  propriety  of  this  location. 
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from  Ceylon,  ^d  it  probably  extends  to  tbe  peQiiiBulB.  Cjfclo* 
itoma  spurcum,  Grateloup,  alleged  to  have  been  found  near 
Bombay,  ia  referredrhy  PfeiffeF,  with'«  mtttH  of  donbt,  to  Lepto- 
pomg.%i  »nd  tbef^me author,  411  the sdthoi-tty of  Mrr<<JufiiiVg's 
cf^loction,  awLgiM  a  until  variety  of  ih&  widely-spread  L.  oilrgmt, 
SoWytQ  the  NilghetrioMj  but  tbenaoie  of  tb*  finder  is  not 
KCji;a^fi^  and.  it  baa.'iiot  be^  met  mik  hyDr.Jerdoo.  Th, 
CaDtQT  tMk.  ib  on  .tut  jslet  near  Panang ;  its  oecurraife  on  the 
IAaui}a«d  lyiQgpWfist  of  t^^  Bay  of  Bengal  requires  coiifirm&tloDi 

Ci/clos(omtts,  Montf. 

1  tb&  Khaaya 
1  ;hclTyP./^^ 

ofi  doubt),  tq 
I  wit  todeodtj; 

i  ia  f  cgaed  to^ 

1  C  fiiociaeiai^, 

i.e.  TmeMea. 
<  it  baa  beea^ 

f  the  Kbasya 
hills  remains,  yit.  Cycfoptowa  sarrititm,  nabia,  whiofa,  in  liie 
ab^enc^  wT  the  op^rciUum,  caDafkt  v«ll  be  determined^  it  ia 
placed  by  Ffeiffer  ant^wg  tba  species  incerta  aedis.  It*  form  i^ 
suiggeatiye  of  Q/c^sfontu. 

It  luiU  be  seen,  from  the  above  eaumerBtion,  how'  li^  io' 
^!yclosto7nacea  the  tract  ooder  couuderation  is  alreftdy  proved 
tabe.  Thirty:  bIj.  well -ascertained  speeies  inhabit  it,  and  thres^ 
others  iLTc  indicated.  When  th^  valleys  of  Nipal  (fona  diet 
Ghagva  to  Bikkim),  Boot^,.the  extensive  jungl«  tract  of  Centt^ 
I|idia,  and  the  exlfeipe  ^outhecu  ,  point  af- the  peninanlai'slmll 
bave  beeo  prope^y  explored,  we  mtiy  ei^Kct  inberestior  sdctilnns 
to-tb&  ftipUy.  Moat  of  the  apofi^*  snumeraGed  have  Men.mtdB- 
known  only,  very  recently,  ^id^vsffy.yearkddgiseveDaL^ieaeitO' 
thecaWpgue., 

JHplommatina,  Bens.  ' 

If  this  genus  should,  au  t\irtb«r  examination  (not  of  cabinet 
B{i^mentv  but  of  the  animal  in  the  sheU),  be  proved,  costrary 
tp  tiie  exuerience  of  those  who  have  phserved  the  species  in  theio. 
native  hills,  to  belong  to  the  Ct/clostomacea,  three  more  species 

*  1 4>d,  on  Kfereoee  to  the  Ubnomph,  that  Pfeiflbr  imcludn  it  under 
C^loma.  A  oonnderKtioii  of  the  cbaractsn  leads  me  to  the  conduiiOD 
tbst  it*  place  will  be  found  erTentuB%  in  (^ciottu. 

t   Viae  note  on  tbU  speriei  under  the  heading  "  Cyclolus." 
Atm.lsMag.N.HUI.  Sor.3.   KJ.m.  27 
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will  require  to  be  add^^  to  jthe  ^^t-  Al\  thfisq  jnhabit  the  north- 
western portion  of  the  Him^layav'  jfwo.pfi  tbfm  may  be  found 
in  company  with  Alycaus  stranffitlatus,  wherever  that  little  shell 
occurs.  jD,  Huttomy  Pfr.,  is  tW  most.IcMjal^.taiYiag.iDnly  been 
taken  at  Simla^  and  at  Jerripani  below  Mussoorie.  Z>.  follicuhts, 
Pfr.^  and  costulata,  Hutt.,  are  abundant  in  the  wihol^iritgian. 

In  conclusion^  I  must  again  advert  to  the  total  abse^CjB  oltb^ 
Cyclostomaceq  in  the  vast  plains  which  extend  from  the  mouth 
of  the  Indus  round  by  the  north,  of  Delhi,  and  along. the  river 
system  of  the  Ganges,  to  the  head  of  the  Bay  of  Bengal,  cutting 
off  from  the  Himalaya  the  central  and  southern  mountain  grovip^ 
of  the  Indian  peninsula ;  a  deficiency  attributable^  in  all  proba4 
bility^  to  the  want  of  rocky  shelter^  inasmuch  as  every  variety  of 
aspect,  from  the  most  aria  desert  to  a  moist  soil  suppprtiiig  th^ 
richest  tropical  vegetation,  is  present  in  the  circuit.  It  must 
however  be  remarked,  that  in  the  sandstone  tract,  extending. from 
the  west  of  the  Sone  river  to  Delhi,  which  is  generally  of  an  arid 
chamcter,  and  even  where  primary  and  igneous  rocKs. are  up- 
heaved beneath  them,  as  in  Bundelkhund,  no  Cyckstomatous 
?hell  has  rewarded  the  researches  of  myself  and  others.  "  ,  , 

Spa,  Bfilgium,  13th  November,  1854.  ^ 
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XXXIX. — Description  of  a  new  grnms  of  Bivahe  MoUmca*  ^ 

By  H.  and  A.  Adams, 

Tyleria,  H.  and  A.  Adams. 

Sh£1L  oblong,  equivalve;  valves  thin,  nearly  membranaceous, 
covered  with  a  thin  epidermis,  rounded  anteriorly,  gaping  and 
slightly  produced  posteriorly.  Hinge  composed  of  a  carti- 
lage-pit m  each  valve,  cartilage  internal,  ligament  partly, ex- 
ternal ;  a  calcareous  lamina  extending  from  the  cartilage7i)it 

.  anteriorly,  as  far  as  the  front  muscular  scar,  supported  in,  its 
length  by  calcareous  septa  and  free  anteriorly  j  pallial  Im- 
pression with  slight  posterior  sinus. 

The  curious  little  shell  on  which  this  genus  is  founded,  said 
which  we  have  nsimod  Tyleria  fragilis,  was  discovered,  buried  in 
sand,  in  the  interior  of  other  shells  from  Mazatlan^  by  R.  W. 
Tyler,  Esq.,  to  whom  we  have  dedicated  the  genus,: — a  gi^tlemaa 
well  known  as  an  enthusiastic  conchologist  and  an  indefatigable 
collector.  The  calcareous  lamella  is  connected  with  the  interior 
of  the  valves  (for  it  is  present  in  both)  by  means  of  vertical 
plates^  wlnich,  being  produced  oim  each  side,  cause  the  lameUd  to 
assume  a  dentate  appearance. 

Royal  Naval  Hospital,  Haslar. 
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XL.-^On  Artificial  Sea  Water. 
By  Robert  Warincfton,  Esq. 

TV  the  Edit  org  of  the  AnMis  of  Naturai  History . 

In  the  '  Annals  and  Magazine  of  Natural  History '  for  July  last, 
you  published  a  short  communication  from  Mr.  Gosse,  on  the 
artificial  formation  of  sea  water,  and  having  lately  had  my  atten- 
tion especially  directed  to  this  paper  by  a  friend  who  wished  to 
put  the  formula  given  into  practice,  I  was  surprised  at  the  dif- 
ference in  the  proportions  of  the  ingredients  as  compared  with 
what  I  had  myself  employed  in  the  course  of  1853,  more  par- 
ticularly from  the  circumstance,  that  when  Mr.  Gosse  called 
upon  me  in  January  last,  and  consulted  me  on  the  feasibility  of 
the  plan,  I  told  him  that  there  could  be  no  difficulty  in  the 
matter,  as  I  had  made  and  had  then  in  use  several  small  quan- 
tities artificially  produced,  and  that  all  that  was  required  was 
that  a  good  analysis  should  be  taken  as  the  basis  for  deducing 
the  proportions,  and  at  the  same  time  referred  him  to  the  source 
from  which  I  myself  had  worked,  namely  Dr.  E.  Schweitzer's 
analysis  of  the  water  of  the  English  QhanQel  taken  off  Brighton. 
Now,  as  numerous  parties  have  been  inquiring  re3pecting  this 
subject,  and  the  erroneous  formula  has  been  copied  into  other 
journals,  it  may  prevent  much  annoyance  as  well  as  disappoint- 
ment if  this  matter  ia  set  right.  The  error  appears  to  be  two- 
fold, the  one  arising  from  miscalculation,  the  other  from  assu- 
ming that  the  sulphate  of  magnesia  as  given  in  the  analysis, 
represented  the  ordinary  crystallized  salt,  and  not  the  anhydrous 
sulphate,  which  is  always  the  case  in  giving  analytical  results, 
and  which  is,  indeed,  so  specified  by  Dr,  Schweitzer  in  his  paper, 
when  he  states  that  the  dry  residue  obtained  by  the  evaporation 
of  1000  grains  of  water  amounts  to  35*25628  grs.,  consisting  of 
the  following  ingredients :— 

Chloride  of  sodium      .  .  .  27*05948  grains. 

„        of  magnesium  .  .  3*66658 

„        of  potassium  .  ^  0*76552 

Bromide  of  magnesium  .  .  0*02929 

Sulphate  of  magnesia  .  .  2*29578 

Carbonate  of  lime  .     .  ,  .  0*03301 

Sulphate  of  lime     ....  1*40662 

Now,  as  these  results  all  stand  in  the  same  denomiuation,  grains, 
it  is  competent  for  us  to  treat  them  as  pounds,  ounces,  or  any 
other  weight  that  may  best  suit  our  purpose,  and  as  the  decimal 

27* 
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notation  is  so  readily  capable  of  fsi^litatwg  ^hq$Q  deductiqi^fi^ 
there,  is  no  difficulty  ,m  at  once  arrivipg  at  tne.  correct  relatioxis^ 
Tkus,  tl^e  gallon  of  water  being  equal  to  10  pounds^  if  we^  wi^ 
tp  estimate  tbe  proportions  of  materials  i^xe,  tbfit  quan^ty^  or  foe 
100  pounds^  10  gallons^  it  only  requires  that  the  dccirn^  point 
should  be. removed^  in  the  fir^t  case,  two  figures,  or,  ii;i  th^. tatter, 
oife  figure  to  the  left,  and  w^  have  the.whple  operatiopi  com* 
pleted  and  the  result  exhibited  in  decimal  fractions  of  the  pound  % 
tjius  for  100  lbs.  or  10  gallons : — 

.   Chloride  of  sodium  •     .-  .  2*706.  i  . 

„       of  magnesimn  .  0^367 

i^       of  potassium.  .  .  0'076 

'    Bromide  of  magnesiom  .  0*003  ranbydr6u8s=0'472> 

:   Sulphate -of  magnesia    .  •  0*230\    crystals^ 

„       of  lime;     .     .  .  0'140  raiihydroii*3=0-178 

Carbonado  of  lime    •     .  .  0*003  \    crystallized  sulpliate* 

It  will  be  observed,  that  in  order  to  simplify  the  notation  I 
have  decreased  the  extended  places  of  decimals  and  employed 
the  nearest  amount  to  such  fraction,  by  this  means  throwing^  off 
three  places  of  figures.  Then  by  reducing  these  decimal  frac- 
tions to  the  nearest  valiie  in  terms  of  avOirdupoifee'  pounds  and 
ounces,  the  proportions  will  stand  thus  for  the  100  poijinds  of 

water  produced : — 

Gosse. 

Chloride  of  sodium   •     .    ;    .     .    43^  ounces.  35    ounces. 
„       of  magnesium  ,.•»•.  6        „  ^\      n 

„       of  potassium    ....       1^      >,  ^ijs    » 

Iftromide  of  magnesium .     .     .     •     21    grains.  

Sulptate  of  magnesia  anhydrous \  y,  ^,„^^^         91 
3#oz.^C7stals    .     .     .     .     ./    ^t»^™e8.        ^      „ 

Sulpnate  of  Ixme  anhydrous  2^  oz.\  25  _ 

=;  crystallized  ^     .     .     .    .    ^j    "^     *^ 
Carbonate  of  lime 21  grains. 

In  order  to  exhibit  the  extent  of  the  erroT  I  have  alluded  to, 
I  have  plaoed  in  the  adjoining  column  the  proportions  dedueed 
by  Mr.  GOsse  from  the  ^same  analysis  and  for  the  sax^e  quantity 
of  water,  one  of  the  ingredient]^  having  been  omitted,  besides  the 
two  that  exist  in  so  si^all  a  quantity.  Now,  as  Dr.  Scbweitsger^s 
analysis  is  on  a  given  weight  of  which  the  saline  ingredimits 
constitute  a  part,  it  becomes  necessary  to  deduct  theiv  weight 
from  the  10  gallona  of  water  employed;  this;,  it  will  be  seen, 
amounts  to  60|  ounces,  or  in  round  numbers  to  60  ounces, 
which  is  equal  to  three  imperial  pints,  so'  that  9  gallon^  and 
6  pints  will  be  the  true  proportion  df  Waiter  to  be  used. 

The  next  point  that  presents  itself  is  as  to  the  best  modi^  of 
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obtaining  these  saKne  ihgi*edients  for  the  mantifacture  of  thb 
artificial  sea  water,  as  many  of  them,  not  being  usually  kept  for 
sale,  would  have  to  be  made  for  the  purpose.  There  cannot  be  k 
question  that  by  far  the  simplest  plan  would  consist  in  the  eva- 
pol^tiott  of  the  sea  water  itself  in  large  quantities  at  the  source, 
preserving  the  resulting  salt  in  closely  stopped  vessels  to  prevent 
the  absorption  of  moisture,  and  vending  it  in  this  form  to  the 
consumer;  the  proportion  of  this  dry  saline  matter  being 
56|^  oz.  to  the  10  gallons  of  water,  less  the  3  pints.  This  plan 
was  suggested  by  Dr.  E.  Sdiweitzer  himself  for  the  extempora- 
neous formation  of  sea  water  for  medidnal  baths,  and,  on  in- 
quiry since  writing  the  above,  I  find  that  suich  a  preparation  is 
manufactmred  by  Messrs.  Brew  and  Schweitzer  of  No.  71  East 
Street,  Brighton,  under  the  title  of  "  Marine  JSalts  for  the  instan- 
taneous prodnction  of  sea  wat^.^'  Mr.  H.  Schweitzer  writes  me, 
that  he  has  for  many  years  made  this  compound  in  accordance 
with  hia  cousin**  an^ysia.  The  proportion  ordered  \o  be  used 
fs  6  oz«  to  the  gallon  of  water  and  stirred  well  until  ^ssolyed. 

Apqthaciries'  HttU^  Nor.  1, 1854. 


XIjI. — On  the  Genus  Mermis*.    By  l)r.  G.  Meissneb. 
Analysis  by  Dr.  W.  I,  Burnett  f. 

A  MEMOIR  of  great  value  has  recently  appeared  upon  these  sin- 
gular parasites,  which  has  the  double  importance  of  quite  clear- 
ing up  the  history  of  these  animals  in  all  their  stages,  and  of 
furnishmg  a  contribution  to  the  histology  of  the  lower  animals 
of  a  most  valuable  character*  This  memoir  has  been  prepared 
by  6.  Meissner  of  Munich,  under  the  directions  of  Siebold,  who 
furnished  him  with  specimens  and  other  opportunities  for  its 
successful  prosecution.  Seldom  have  we  met  with  a  paper  of 
more  careful  and  extended  detail,  and  which  leaves  so  little  be- 
hind for  investigators  in  the  same  direction.  Added  to  this 
textiial  detail,  every  anatomical  point  is  illustrated 'by  admirably 
executed  fiigares.  With  our  limited  space  we  cati  at  bast  noticb 
only  a  few  of  the  more  prominent  podxits  of  this  paper. 

In  the  first  place  it  should  be  jreii!QLa;pked  that  the  natueal 
history  of  the  Gordincei  was  for  a  long 'time  quite  obscure!  «UQ(d 
iittie  understood)  and  many  detached  observations  not  of  a 
paralM  character  did  liot  improve  the  subjeet.    To  the  togacity 

*  Beitrage  sur  ADatomie  und  Fli^^iologie  vop  Msmds  albicans.  Von 
Dr.  Georg  Mei9saer.  In  Siebold  und  KolUker's  Z^c}irilt  fur  wissen- 
scbaftliche  Zoologie,  V.  1853,  p.  207-285. 

t  From  Silliman's  American  Journal  of  Science  and  Arts  for  3v\y  1854. 
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of  Siebold  we  are  indebted  for  the  successful  solution'  of  fhe 
whole  enigma,  and  the  results  he  has  obtained  are  as  singuHr 
as  new*.  It  appears  that  these  animals  live  part  of  their 
life  as  regular  entozoons,  and  the  rest  as  independent  beings. 
And  what  is  most  remarkable,  they  enter  the  animals  in  which 
they  are  for  a  time  parasites,  not  in  the  form  of  eggs,  as  do 
other  Helminths,  but  as  more  or  less  developed  forms.  The 
animals  in  which  they  live  as  parasites  are  almost  exclusively 
Insects  of  different  orders,  in  both  the  larva  and  imago  states. 
In  the  abdominal  cavity  of  the  larva  of  Yponomeuta  alBicans, 
Siebold  found  numerous  undeveloped  forms  of  Mermis  albican^. 
Watching  these  he  found  that  after  further  growth,  theyper- 
forated  the  skin  of  these  larvsfe  and  made  their  escape.  Theaie 
freshly-escaped  individuals  were  all  sexless,  but  each  contained 
a  considerable  corpus  adiposunif  at  the  expense*  of  which  ^heir 
sexlual  parts  were  subsequently  developed.  These  animals 
crawled  about,  and  soon  entered  some  damp  earth,  where  they 
remained  several  months,  during  which  time  they  were  fiirth^ 
developed,  changed  their  skin,  copulated  and  laid  their  eggs. 
The  embryos  hatched  from  these  eggs  had  the  filamentoid  form 
of  the  adults,  and  as  Siebold  conjectured  that  they  intended  to 
come  to  the  surface  for  the  sake  of  entering  in  their  turn  yOung 
insects,  he  procured  quite  young  larvae  of  this  same  insect  and 
put  them  in  a  glass  vesael  together  with  the  young  Mermithes. 
In  a  few  hours  they  bad  entered  the  body  of  these  larvae,  two  or 
three  in  each.  Siebold  took  the  precaution  to  make  this  poitit 
certain  by  carefully  examining  the  larvse  previously  and  deter- 
mining that  their  bodies  were  free  of  these  parasites.  After 
this,  the  same  round  of  life  is  again  passed.  It  would  appear, 
then,  that  these  animals  pass  their  earlier  (but  not  their 
(embryonic)  conditions  of  life,  during  which  they  attain  their 
development — in  fact  a  proper  larval  state — ^in  the  bodies  of 
insects,  and  that  their  life  as  distinct  sexual  individuals  is  free 
and  non-parasitic*  Siebold  found  this  species  in  very  matiy 
genera  of  Lepidoptera,  also  in  different  species  of  Orthoptera, 
Coleoptera,  and  Diptera.  We  may  mention  that  the  common 
Cricket,  as  also  some  other  Orthoptera,  are  frequent  recipients  of 
Mermis,  and  we  have  seen  many  specimens  of  this  kind.  Until 
Siebold^s  recent  contributions  we  had  supposed,  in  common  with 
other  naturalists,  that  these  Helminths  merely  hibernated  in 
these  insects,  but  this  is  now  quite  improbable. 

So  much  for  a  brief  reference  to  the  mode  of  life  of  th^se 

♦  Siebold.  See  the  Entomol.  Zditung  zu  Stettin,  1848,  p..  292,  1850, 
p.  329;  also  Beitrage  zur  Naturgeschichte  der  Mermithen,  iit  SieboM  tmd 
Kolliker's  Zeitsch.  fiir  wissensch.  Zool.  v.  1863,  p.  211. 
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animals  j  we\fi]l  now  tucn  and  glance  at. some  of  the  important 
histological  points^  as  wrought  out  by  Meissner. 

Cutaneous  System, — Omitting  the  very  full  details  given  of 
the  structure  of  the  skin  in  these  animals,  its  composition  of  three 
distinct  layers,  &c.,  we  will  allude  only  to  the  fact  that  chitine 
emters  into  its  foripatiou*  Thid  fact  is  important  as  corrobora- 
tive of  other  observations.  Chitine  was  formerly  supposed  to 
belong;  exclusivxjly  to,  the  teguments  of  the  Arthropoda,  being 
particularly  paromineut  in  the  skin  of  insects ;  but  recent  chemi- 
cal analyses  of  the  teguments  of  lower  animals  show  that  it 
occurs  in  nearly  every  class  of  the  Invertebrata*,  It  can  there- 
fore no  longer  be  regarded  as  having  diagnostic  characteristics 
for  certain  classes,  but  sustains  relations  to  the  external  dermic 
skeleton  of  the  Invertebrata  generally,  analogous  to  those  of 
bone  in  the  four  classes  of  Vertebrata. 

Muscular  System* — This  was  found  quite  developed,  and  it  is 
a,  lingular  fact  that  all  the  muscles  have  a  longitudinal  direction. 
Tjransverse  muaoles  do  not  exist.  But  Meissner  has  indicated  a 
histological  feature  of  the  muscular  tissue  in  these  animals,  which 
deserves  notice^  It  is  well  known  that  striated  muscular  fibre  is 
rather  limited  in  its  distribution  among  the  Invertebrata.  We 
have  not  observed  it  below  the  Articulata,  and  have  regarded  it 
as  actually  absent  in  the  remaining  classes — the  Cephalopoda, 
Cephalophora,  Acephala,  Annelides,  Turbellaria,  Helminthes, 
Echinodermata,  Acalephse,  and  Polypi.  Now,  we  have  hitherto 
supposed  from  observations  that  the  fibre  being  the  true  embryo- 
logical  element  of  muscle,  a  further  division  into  fibrillsB  occurred 
only  in  the  higher  form  of  this  fibre,  the  so-called  striated  muscle ; 
in  other  words,  that  a  fibrillated  structure  of  muscular  fibre  was 
found  only  in  the  striated  form.  But  Meissner  describes  the 
.  fibre  of  Mermis  as  readily  capable  of  being  split  up  into  longi- 
tudinal fibrillse  of  the  most  regular  and  delicate  character,  and 
yet  neither  these  fibres  npr  fibrillse  are  properly  transversely 
striated.  He  remarks  however,  that  an  appearance  like  stria- 
tion  is  scHnetimes  observed  during  a  wave-Uke  contraction  of 
the  fibref.  Results  of  this  character  which  the  more  careful 
research  of  the  present  day  is  developing,  in  the  study  of  the 
lower  animals  especially,  fully  indicate  that  the  subject  of  muscular 
tissue  is  not  well  understood  as  to  its  manifold  variations  of 

*  Besides  the  present  case  we  would  refer  to  the  following :  Grube, 
MiiUer's  Ai«h.  1848,  p.  461,  and  Wiegmana's  Arch.  1850,  p.  263 ;  Schultze, 
Beitr.  zur  Naturgesch.  d.  Turbellanen,  p.  33;  and  Leuckart  in  Siebold 
und  KoUiker's  Zeitsch.  1851,  p.  192,  and  Wiegmann's  Arch.  1852,  p.  22. 

t  We  suspect  it  is  this  same  wave-like  aspect  that  has  been  often  nustaken 
for  i^triation.in  the  muscles  of  some  ot  the  lowest  animals,  thereby  leading 
to  no  Uttle  discrepancy  among  observers  in  their  statements. 
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form  j  at  leasts  after  we  have  left  the  typkid  forma  of  l^e  Idgheir 
animals.  Thus^  I  may  mention  that  Leydig*  fontid  tbemnseles 
of  th^  aKmentary  canal  of  Artemia  among  the  Crustaeea^  eom- 
pOA^d-of  spindle-shaped  instead  of  disk-like  elements,  s<^  arranged^ 
with  the  points  and  bases  alternating^  as  to  iovm  a  symmetneaL 
fibrilla.  In  conckision,  we  may  remark  upon  this  byatem^  that 
Meissner  found  no  sareolemma,  and  no  perimysium  of  the 
muscular  layer.  .... 

Nervims  System. — ^The  researcheei  of  Dr.  M^ssner  in  this 
Erection  have  particular  interest^  because  the  eidsteooe  of  this 
system  in  the  Gordiaeei  has  been  generally  denied^  and,  if  seeo 
by  previous  observers^  their  statements  w^re  moat  unsatisfaoto^t' 
But  the  histology  erf  this  system  ia  quite  ais  interesting^ 

Meissner  found  it  so  developed  that  he  divides  it  into  three 
portions :  a  eentral,  a  peripheric,  and  a  splanchnic  portion. 

The  central  portion  is  divided  into  two  parts,  one  at  the  ce* 
phalic,  the  other  at  the  caudal  extremity  of  the  body.  la  the 
first  are  two  anterior  and  two  posterior  eephaMe  ganglia,  axidan 
oesophageal  ring  composed  of  a 'superior  and  an  inferior  gattglion 
united  by  lateral  conimissures.  In  the  seeond  part,  aitaiated  in 
the  ta^l,  there  are  three  fusiform  ganglia  of  like  character,  but 
smaHer  than  those  of  the  head. 

The  peripheric  portion  consists  of  six  filameiita  given  off  from 
the  upper  part  of  the  anterior  cephalic  ganglia,  whicb  go  to^us 
many  papilke  on  the  head,  which  are  probably  organs  of  sense, 
— of  two  lateral  cords  arising  from  the  superior  ODSophageid 
<ganglion,  which  traverse  the  sides  of  the  body,^ving  off  filamente 
to  the  muscles,  the  skin,  &;c.,  and  of  some  smaller  twigs  from 
the  cephalic  eentres  for  the  muscles  of  that  region.   . 

The  splancknit  portion  consists  of  two  lateral  tnmks  arising 
from  the  oesophageal  ganglion,  which  soon  meet  and  unite  on 
Ihe  median  line  of  the  body,  fcyrming  one  cord  which  eitenda  to 
the  tail.  From  this  cord  are  given  off  filaments  to  the  organs 
of  vegetative  and  reproductive  life. 

The  three  cords  thus  formed,  having  traversed  the  body,  end 
each  in  one  of  the  three  ganglia  above  described.  We  can  heie 
allude  to  only  one  more  point  in  the  disposition  of  the  laervons 
system;  this  is  the  final  termination  of  the  nerve-filament  in 
muscle.  According  to  our  author,  a  twig  enters  the  musenlar 
fibre  at  right  angles  to  the  course  of  the  latter,  and  upon  its 
entrance  divides  into  two  twiglets,  ope .  of  which  runs  with  the 

"*  Ueber  Artemia  salina  und  Branchipus  sfapnalis,  in  Siebold  and 
KoUiker's  Zeitsch.  iii.  p.  280,  Taf.  8.  fig.  6. 

t  Berthold  and  Blanchard  both  supposed  they  saw  cords  which  might 
be  nerres,  but  their  observations  were  wholly  unsatisfiictory ; — for  references 
see  Siebold  and  Stannius'  Comp.  Anat.,  Amer.  ed.,  vol.  i.  §  104.  note  6. 


fibre  one-way.  tind  the  other  the  opposite^. becoipiiig  toat  in  ike 
museabu'  tissue*. 

•  The  hbtolQgy'of  this  Bystem  in:  animals  so  p^inute  «s  thesej 
^ytorked  out  by  an  ohaerver.' a(>  expert  and  faithful  as  Meis^ner, 
pcesentsdnany  noite^ worthy  poi^its. 

>  Tfae.g8E^a in  qMLeaticmare •compost exdUisLvi^y  of  ganglionft 
eells  (m;  gl(Bhiiles>  which  appei^r  to.be  th«  infundibuUform  expra^ 
sions  of  as  many  nerve -fibres  that  compose  the  nervoi^s  oord  con-* 
neciting  thesa  ganglia  nvlth  the  gcoieral  sysitem^  There  are  none 
of 'the  sQ^ciUed  nor^te-eelk.  usually  found  in  nervous '  centres*^— iA 
£idi  these  (N»tral  Dotasses  rsuther  resemble  tru^  ganglion^  foraia-* 
tionsy  exoepting  that  they.ane  termiiial  instead  of  on  the  course 
of  a  nervou3'Cordk  Meissucr^s  description  and  figures,  especially 
the  latter^  aie:  so  good^  as  to  leave  no  doubt  that  there  is 
here  a  directs  oonliiuiity  of  the  nesve-fibre  with  the  gangUoniq 
wsicle.    '    ('■  ^     '    '  r 

;  Imiafoninfar  notice  we  alluded. to  somet; discrepancy  on  tbi^ 
pointyandaaibis^ontinuity  hadibeeniobserved  bysome,  and  yet 
not  seen  byio4ber»whoh«d  searched  cai^fuUy.for  >it>  w^  su^ested 
diat  tiftifi  ^reet  connection^  when  present^  might  be  aaa  exceptional 
condition.'  But  nutneroua  reseprches  sdo^  published^  and  espe*- 
^ially  the  very  complete  memoir  (^Axm«(ant>  represent  this  as>a 
ivery  common  disposution  of  thet  elements*  of  nepFOoscentneB  in 
Man  and  the  Mammalia*  The  sul](ject  is  indeed  somewhat 
obfioure  in  a.  functional  point  of  yiew>  fer  what  is  the  interpreta- 
rtioftof  this  direct,  continuity  of  the  vesicular  with  the  tubular 
4)Qrtion  of  this  system  ?  Certainly  it  is  not  the.  essential  condition 
of  function  between  the  two/ or  all  joerve-fibres  would  terminate 
in  this  manner,  and  there  would  be  no  ganglionic  vesicles  but 
J;hose  havingi  this  conneetion^  Sut  this>  as  is  well  known,,  is  far 
from  beiisig  the  icase^  We:  leave  the  subject  until  another  timie. 
<  As  to  the  structinre  of  the  peripheric  nerves^  our  author  describes 
them  as  having  at  first  a  distinct  fibcillated>  structure  as  usual,  bat 
that  this  gradually  disappears  and,  the  nerve,  appears  as  a 
:  homogeneous  cordi  But  from  our  own  investigations  upon  the 
terminal  nerves  of  .some  injects,  we  suspect  that  this  disappear- 
ance of  the  true  fibriUse  may  have  been  apparent  and  not  real; 
for  we;  have,  in  the  cases  referred  to,  thought  that  such  was  the 
c&8^  but  by  using  higher  poweors  with  some  reagents^  the  fibriUes 

were  seen*    We  think  therefore  that  whatever  may  be  the  mode 

■ 

*  As  Meissner  observes,  a  similar  disposition  is  mentioned  by  Doy^re 
(Ann.  d.  Sci.  Nat.  1840,  xiv.  p.  346)  in  the  muscles  of  the  Tardigrada,  and 
by  Quatrefages  {ibid.  1843,  xiz.  p.  300)  in  the  Eolidina,  some  Amielides 
and  Rotatoria. 

t  Beitr.  z.  mtkivMkop.  Anat.  u<  Pbys.  d.  Qangliea-Nerven-systeDU  de» 
Measehen  u.  d.  Wirbeluuerc.    Bediz^  1863. 
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qS  terminatioQ  of  the  nexve-fibre^  the  fibrillar  structure  is  never 
k)st. 

Digestive  Apparatus, — This  structure,  according  to  Meissuer, 
presents  so  many  peculiarities  and  is  so  widely  different  from  any- 
thing  observed  in  other  animals,  that  we  almost  relinquish  any 
attempt  to  give  even  a  brjef  description  of  it^  without  the  aid  of 
figures*  Ii^  the  first  place,  the  ^Uoi^Qtary  canal  has  no  anal  or 
excretory  passages^  and  therefore  the  food  and  assimilation;!  pmst 
be  such  as  to  leave  little  or  no  so-called  fiaecal,  matter.  . 

From  the  circular,  buccal  orifice  a  semi-canal  proceeds  a  ^ort 
distance,  when  it  passes  into  another  structure.  This  semi-canal 
is  the  oesophagus.  The  structure  into  which  it  passes  is.  a  tube 
quite  small  at  firsts  but  which  soon  e^qpandis  ;  it  is  filled  with  a 
finely  granular  sponge-like  substance,  and  is  alternately  dilated 
on.  fiach  side  into  sacs.  Throngh  this  laterally-  varicose  tube 
the  semi-canal  of  an  oesophagus  extends  to  its  very  end*  Sup- 
pose then  a  tube  with  alternate  lateral  dilatations^  filled  with  a 
spongy  substance,  and  through  which  runs  a  semi-canal  or  half- 
tube  like  an  oesophageal  groove.  Each  of  these  dilatatipi^s.has,  an 
inversion-^a  folding  in  of  its  internal,  membrane,  jprpdncing  an 
infundibulii!orm  body  in  the  dilatation  itself.  .  This  body  op^^pis 
through  a  prolongation  of  the  external  membrane  of  the  dilati^ 
tion^  which  is  continuous  into  a  tube  con.necting  with  some  adipose 
receptaclea. 

The  food  passes  along  the  semi-canal  or  groove,  k  gradually 
absorbed  by  the  spongy  subatanoe  filling  the  dilatation,  theince 
passeei  into  the  invested  body  by  endosmotic  absorption^  and  is 
then  conveyed  as  assimilated  material  into  the  fat^receptacles 
which  lie  in  the  cavity,  of  the  body.  These  receptacles  are  store- 
houses of  nutriment  and  are  particularly.enlarged  and  devclopcil 
during  the  larval  condition,— their  contents  being  used  for  the 
formation  of  the  sexual  parts  afterwards.  Now  as  there  is  no 
.vascular  syste^l  in  these  animals^,  the  dispeosion,  of  the  nutrient 
material  for  the  growth  and  ^bstance  of  the  various  tissues  muj^t 
.take  place  by.  permeation  and  endosmosis  from  the  fat-bodies 
which  extend  over  and  between  all  the  organs.  This  aasiipilatipn 
without  any  particular  excretion  is  a  remarkable  fact;  but  it 
app,ears  more  conceivable  when  we  bear  in  mind  the  oeconomy 
of  the  animal.  Its  larval  or  parasitic  state  is  like  that  of  insects 
— merely  preparatory  for  the  ulterior  changes  of  its  full  develop- 
ment. Puring  this  time  its  food  is  probably  mostly  pure  £^, 
which  has  only  to  be  taken  up  and  stowed  away  aSt  material  for 
the  development  of  the  reproductive  organs.  This  last  ensues 
during  a  quiescent  state,  and  after :  the  full  discharge  of  the 
,  sexual  functions,  th^  animal  probably  dies* 

Genitalia, — jMafe^.^^The  disparity  in  numbers  of  male^a^d 
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ffemales  was  retaarkabiy  wide — our  aruthdr  having  found  oily 
three  males  among  several  hundred  specimens  examined.  He 
divides  the  internal  organs  into  testiSy  vas  deferens,  vesicula  s^mi- 
ndlis:,  and  ductus  ejaculatorius ;  but  these  are  all  continuous, 
forming  a  csecal  tube  stretching  from  the  anterior  portion  of  the 
body  to  the  caudal  extremity.  The  testis  consists  of  the  infun- 
dibuliform  csecal  extremity  of  this  tube  and  is  lined  with  ntLdt- 
at^d,  epithelial  (?)  cells. 

The  external  organs  consist  of  two  petiiscs  situated  otfe  on 
each  side  of  the  ductus  ejaculatorius  in  a  sheath.  They  are 
composed  of  two  somewhat  curved  half-canals  disconnected  -when 
uhprotruded  with  the  internal  organs ;  but  when  protracted,  they 
form  a  more  or  less  closed  ttibe  projecting  beyond  the  ^xtetnal 
'orifice  of  the  duct. 

Females* — Meissrier  divides  the  internal  female  organs,  which 
are  double,  into  five  portions :  ovary,  titelhts-orffan,  albumen- 
sac,  tuba,  and  uterus.  Their  names  indicate  their  respective 
functions,  and  we  can  here  enter  into  no  description  df  thdr 
intimate  structure. 

In  connection  with  this  should  be  noticed  one  point  not  a  little 
remarkable^  that  is,  a  kind  of  hermaphroditism  occurring  in 
these  animals. 

'  Meissner  found  individtiak  which  had  perfectly  well-formed 
internal  female  genital  organs,  but  whose  caudal  extremity  was 
wholly  male.  Thus,  there  were  the  penises,  with  their  protractor 
and  reti^ctor  muscles,  their  sheaths — in  ftict,  all  the  externaf  or- 
gans of  the  male,  yet  in  these  individuals  n(>  trace  of  internal 
male  oi*  of  external  female  organs  could  be  found.  Moreover 
these  organs  present  precisely  the  same  characteristics  as  though 
in  proper  males  and  females,  and  had  also  a  functional  activity,-— 
eggs  being  found  in  the  ovaries,  &C.  But  this  anomaly  "wfts 
never  found  in  the  inverse  sense,  that  is,  female  external  and  triale 
internal  organs.  Here  then  is  presented  the  striking  peculiarity 
of  an  animal  having  double  systematically-developed  internal 
organs  of  one  sex,  and  at  the  same  time  perfectly-formed  external 
organs  of  the  other  sex.  This  hermaphroditism,  it  will  be  seen, 
is  like  that  of  other  animals  only  in  name;  for  in  these  last  the 
double  sex  is  at  the  expense  of  the  syuimetry,  one  side  being 
female  and  the  other  male,  or  it  is  due  to  modification*  of  analo- 
gous facts  by  dififerent  grades  of  development,  thereby  destroying 
generally  the  functional  perfection  and  completeness  of  each  Or 
one  of  the  forms  of  the  sexual  organs.  But  here  we  have  a  per- 
fectly symmetrical  female  internallyy  with  an  equally  symmetrical 
male  externally,  with  no  fusion  of  parts. 

In  regard  to  the  development  of  the  spermatic  particles,  our 
author's  researches  have  been  minute  and  quite  complete.     His 
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results  confirm  the  dodtriues  ot  Ki^ktr,  Waga^,  lataLdt^urselves ; 
that  is^  there  are  parent  sperm^celk  in  Avhicih  ane  foriped  daughter- 
cells  ;  in  each  of  these  last  there  is  fonped  a  spermatid  particlQ« 
Bdt  Meissner  is  undecided  whether  this  formation  occurs  through 
a  metamorphosis  of  the  nucleus  of  the  daughter-cell.  Our  pwn 
observations  have  led  us  fully  to  think  that  thi3  nucleus  is  1;|ius 
mfetamorphosed.  J 

The  development  of  the  egg  is  very  remarkable,  as  it  sh'owsjj 
what  we  have  never  dearly  understood  before,  viz.  how  botryoidal 
ovular  masses  are  formea,  and  moreover  carries  otit  the  beautifuF 
analogy  existing,  even  to  minute  details,  between  the  fulictions  of 
the  parent  sperm-cell  and  the  ovular  cell.  An  ovular  .or  egg-celt 
from  the  ovaiy  is  seen;  it  increases  in  size  and  its  nucleus  seg- 
mentates, several  nuclei  being  formed.  These  nuclei  approach 
the  surface  of  what  we  will  now  call  the  parent  egg-cdi ;  diver-( 
ticula  are  given  off  firom  the  cell-wall  by  protrusions  containing 
each  a  nucleus.  These  protrusions  become  constricted  and,  at 
last  appear  as  little  daughter-cells,  on  the  surface  of  the  parent- 
cell.  They  now  increase  at  the  expense  of  this  last,  become 
pedunculated,  and  finally  appear  as  larget  pedunculated  cells 
attached  around  a  common,  insignificant  centre.  These  are  the 
ova,  and  form  groups  of  variable  nxunber — Meissner  having  pb- 
setveA  as  many  as  twenty,  though  there  are  generally  less.  Thni 
f<brmed,  their  peduncles  break  off,  and  they  pass  from  the  ovary 
proper  into  the  other  sections  of  th^  genital  tub^. 

'  There  is  one  other  point  taken  up  in  connection  with  this  subject 
by  Meissner,  to  which  we  shalt  briefly  allude.  We  refer  to  the 
wonderftil  mcropyte  of  Keber,  by  which  it  is  alleged  tjiat  tlv^ 
Spermatic  particles  penetrate  the  interior  of  the  egg  and  impreg- 
nate it.  Meissner  nas  seen  luothing  to  justify  the  view  that  such 
a  structure  exists  in  the  eggs  otMermis  excepting  the  remains  of 
the  peduncle  above  mentioned,  and  he  is  not  sure  of  this  being 
hollow.  Moreover  even  if  it  were  hollow,  it  appears  to  us  wholly 
difleretit  from  th6  special  structure  insisted  upon  by  Keber, 

As  to  the  embryonic  development  otMermis,  our  author  found 
nothing  essentially  different  from  what  had  been  described  by 
previous  observers  upon  this  order  (Grube,  Leidy,  &c.).,  No 
proper  metamorphosis  appears  i6  occur,  and  therefore  the  ne^ly- 
hatcbed  embryos  more  or  less  closely  resemble  in  form,  &c.,  the 
adults.  '       ;. 

'  In  conclusion,  we  repeat  what  we  said  in  the  beginning,  that 
this  memoir  is  one  of  the  most  excellent  of  iU  kind  we  have  6ver 
seen,  and  the  care,  patience  and  fidelity  displayed  therein  will 
ensure  attention  towards  its  author  as  one  from  whom  mueh  ttaif 
be  expected. 
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XLII.--*-On  the  Fecundation  of  the  Cotiiferse. 
By  Dr.  W.  Hofmbistea*. 

Robert  Brown's  prophecy,  that  the  Coniferse  would  furnish 
the  fittest  material  for  the  detection  of  the  act  of  reproduction 
in  Phanerogamic  plants,  on  account  of  the  length  of  time  occu- 
pied in  the  development  of  their  seeds,  has  not  been  fulfilled. 
Long  as  the  period  is  in  the  Coniferae,  especially  in  the  Firs, 
between  flowering  and  maturity,  the  development  does  not  pro« 
gress  gradually,  out  in  intermittent  leaps;  in  the  most  decisive 
epochs  it  advances  with  great  rapidity,  and  no  external  sign  is 
given  of  this.  Difficulties  are  placed  in  the  way  of  observation, 
over  and  above  those  depending  upon  the  structural  conditions, 
which  explain  sufficiently  not  only  the  differences  of  opinion  of 
the  many  investigators  who  have  busied  themselves  with  this 
question,  but  also  the  fact  that  a  by  no  means  inessential  feature 
of  the  process  of  development  has  nitherto  escaped  observation, 

Schacht  has  lately  published  some  remarks  upon  this  sub* 
jectt.  The  conclusions  he  draws  from  his  latest  observations, 
which  deviate  from  the  account  given  by  me  three  years  ago,  are 
essentially  as  follows : — 

^'  Active  filaments  (spermatozoids)  are  not  formed  at  any  time 
in  the  pollen-tube  of  the  Conifer®  I  have  examined.  The  act 
of  impregnation  in  the  Coniferse  ta  in  no  way  comparable  with 
the  formation  of  the  germ  of  the  iigher  Cryptogamia  in  the  in- 
terior of  the  'germ-organ '  IKeim-organ ;  this  is  the  name  applied 
by  Schacht  to  the  archegonium]^ 

^f  No  free  cells  originate  in  the  corpmcula  of  the  Coniferae. 
What  Hofmeister  regarded  as  cells,  are  globular  spaces  filled 
with  clear  fluid,  bounded  by  a  denser  substance  Containing  fine 
granules;  they  are  what  are  called  pseudo-cells  (vacuoles)  not 
uncommonly  occurring  elsewhere^  and  making  their  appearance 
in  the  same  way  even  in  the  poUen-tube  of  the  Coniferae  them- 
selves *  *  *,  From  this  it  is  clear  that  Hofmeister's  view,  that 
a  cell  existing  in  the  corjmseulum  is  impregnated  by  the  polkn- 
tube,  rests  upon  a  misconception^  since  no  free  cell  exists  in  the 
corpusculum  before  the  entrance  of  the  pollen-tube  (p.  288). 

"  When  the  pollen-tube  has  penetrated  into  the  corpusculum 
in  the  Scotch  Fu:  {Pinus  sylvestris),  it  soon  swells  up  slightly;  it 
displays  itself  as  a  small  vesicle  in  the  apex  of  the  corpusculum* 
By  the  formation  of  a  horizontal  septum  a  cell  originates  in  this 
vesicle;  this  cell  divides  cross-ways  into  four  daughter-cells.    To 

♦  From  the  *  Flora/  Sept.  14tb,  1864.  TVanslated  by  Arthur  Henfrey, 
P.R.S.  &c. 

t  Beitrage  zur  Anatomie  imd  Physiologie  der  Gewachse,  Berlin,  1854| 
pp.  287  and  324. 
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the  short  sac-like  part  of  the  pollen-tube  hangs,  at.  this  tizpe» 
in  the  summit  of  the  corpusculum,  the  body  composed  of  four 
cells,  which  is  soon  afterwards  to  be  found  at  the  bottom  of  the 
cQrpti$culvm,  that  is  to  say,  at  the  part  opposite  to  the  point 
where  the  pollen-tube  entered.    This  cellular  body,  out  of  which 
are  formed  not  only  the  so-called  ^  lower  rosette,^  but  the  sws^. 
pensors  and  the  first  cell  of  tba  embryo^  makes  its  way  very  gra^ 
dually  to  the  bottom  of  the  corpusculumy  detaching  itself  froox, 
the  sac-like  portion  of  the  poUen-tube.    For  the  contents  of  the* 
corpusculian  become  very  gradually  more  limpid,  from  abipve. 
downwards;  the  lower,  denser  portion,  still  filled  with  vacuoles, > 
consequently  supports  the  cellular  body,  till  at  length  it  reapbesr 
its  goal  and  then  undergoes  further  development,     Not  unfre^. 
quently,  however,  a  division  of  the  four  cells  in  a  horicontiiL 
diirection  takes  place  earlier,  on  which  account  the  cellular  body 
situated  at  the  base  of  the  corpusculum  ordinarily  consists  no 
longer  of  four  simple  cells  arranged  side  by  side  in  a  roaette,  but 
of  fouj  double  cells*    I  traced  this  cellular  body  both  in  its  for- 
mation from  the  end  of  the  penetrating  pollen-tube,  and  aUo  in 
its  course  downwards,  so  that  I  have  seen  it  perfectly  developed, 
composed  of  four  cells,  still  connected  with  the  sac-like  p^Htion 
of  the  pollen-tube,  in  the  apex  o£  the  corpusculum,  then  in  the 
middle  of  the  latter,  and  finally  in  the  place  of  it9  destination^ 
the  base  of  the  corpusculum  (p.  326). 

^'  In  the  Yew  {Tcucus  baccata)  it  is  well  known  that  th^  pollen^* 
tube  applies  itself  as  a  large  vesicle  over  the  summit  of  the^ 
embryo-sae;  it  descends  into  the  excavatiooa  under  which  the 
cqrpuscvla  lie,  and  forms  even  there,  before  it  has  broken  throagh 
the  softened  wall  of  a  corpusculum,  in  its  interior  (and  apparentlj^ 
by  division,  not  by  free  cell-formation)  a  body  composed  of  four, 
cells  arranged  like  a  rosette,  which  probably  originates^  Uke  the 
body  composed  of  four  similar  cells  on  the  poUeu-'tube  of  Pirm^^ 
by  the  division  of  one  mother-cell  (whether  by  a  single  o£  two 
successive  divisions  is  a  question).  I  was  fortiuiate  enou^ 
»sveral  times  to  detach  uninjured  the  pollen-tube  overlyii^  a 
corpusculum,  so  that  I  was  enabled  to  examine  the  cellular,  body, 
lying  in  a  pouch-like  protrusion  of  the  poUen^tub^  most  closely/ 
several  times  and  on  all  sides.  The  apex,  or  rather  the  pouch  of 
the  vesicularly  expanded  pollen-tube,  in  which  the  said  <^Utiar; 
body  lies,  in  the  next  place  sinks  into  the  corpusculum,  .and  gra^^* 
dually  fills  it  up  by  expanding  until  its  size  corresponds  to  the 
cavity  of  the  corpusculum.  The  cellular  body  situated  in  the 
pouch  of  the  pollen-tube,  now  inside  the  corpusculumy  enlarges 
meanwhile  by  repeated,  but  not  always  perfectly  regular  cell- 
division  *  *  *.  I  succeeded  in  dissecting  out  the  portion  of  the 
pollen-tube  which  had  penetrated  into  the  corpusculum,  perfect. 
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ia  varidtts  states  of  det^lopment;  Ofdiharlly  however  the  poDeii- 
tube  is  torn  off  af  the  point  where  it  fits  the  opening  of  the 

It  will  be  pei*ceived  that  tSchachf  s  present  description  removes 
two  of  the  most  important  points  of  difference  existing  between 
hhw  and  me.  The  untenable  sUs^ertion,  that  in  the  Abietineae 
the  pollen-tube  gradually  fills  up  the  ci^rpttsculutn,  and  then  pro- 
duced the  first  ddl '  of  the  embryo  in  its  interior,  is  wholly  re- 
traetfed.  The  young  pro-embryd  of  Tadnts  is  represented,  in  ac- 
cordance with  nature,  as  composed  of  parallel  longitudinal  rows 
of  cells,  not  drawn  as  formerly*,  as  a  longish-ovarte  mass  of 
twelve-sided  eelb.  The  microscopical  figures,  the  interpretation 
of  which  is  now  in  question,  do  not  differ  importantly  fipom 
What  I  have  «efen. 

In  recent  years,  my  researches  have  been  almost  exclusively 
directed  to  the  fecundation  of  the  Coniferse,  in  those  few  weeks 
during  which  the  most  decisive  stages  of  development  are  passed 
through.  I  have  especially  endeavoured  to  make  out  the  course 
of  development  of  those  free  cells  which  make  their  appearance 
in  the  expanding  pollen-tube,  to  which  I  directed  attention  on  a 
former  oecasionf.  I  have  not  yet  arrived  at  a  decision  on  thi& 
plaint  j  but  ow  the  other  hand,  I  have  complete  observations 
which  make  me  regard  the  new  views  of  Schacht  as  unfounded. 
I  publish  the  existing  results  of  my  later  researches,  in  the  hope 
of  siimulatihg  some  other  observers  to  form  an  opinion  on  this 
subject  from  their  own  observations,  in  the  course  of  the  next 
few  years.  First  of  all,  however,  I  will  call  attention  to  the  two 
ftkets,  sufficiently  established  before,  which  stand  in  direet  oppo- 
sition  to  Schacht's  present  account,  via.  the  presence  of  nume-. 
lOtts  free  cells  in  the  corpugcultm  before  the  arrival  of  the  pollen- 
tube,  and  the  cireumstance  that  the  first  cell  of  the  pro-embryo 
may  be  observed,  in  all  the  three  great  divisions  of  the  Coniferae^ 
as  a  simple  cell  (not  originally  as  a  rosette  of  cells)  pressed  into 
the  lower  concavity  of  the  corpnscuhtmi. 

It  is  quite  inexplicable  how  Schacht  can  question  the  first  of 
these  conditions.  The  majority  of  observers,  Mirbel  and  Spach, 
Gottsche  and  Fineau,  mention  these  cells ;  Pineau  has  figured 
them  in  Fhms  syhestris.  The  vacuoles,  which  appear  earlier  than 
in  the  fluid  contents  <tf  the  corpuscula,  and  which  Schacht  describes 
quite  correctly,  have  nothing  in  common  with  these  cells. 

In  the  Abietiness,  as  in  the  Cupressinese,  each  carpuscuktm 

*  Schacht,  Entw.  des  Pflanzen-Embxyon,  t.  9.  figs.  11,  13. 

t  Vergleichende  Untersuchungen,  &c.,  p.  132  (lo51). 

X  Ibid.  pp.  133,  136,  137.  "^is  stage  of  developnient,  and  still  more 
the  preceding,  of  which  I  shall  speak  subsequently,  are  passed  through  so 
rapidly,  that  their  being  overlooked  is  readily  excusahle. 
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originally  contains  only  one  very  lar^  central  yacnole ;  thp  pro-, 
toplasim  of  the  dontents  of  the  corpusculurh  foriai  A'  ky^  pver] 
the  "wall,  on  which  the  primary  nucleus  of  the  celt  fi  fthf^dd^^'^. 
This  condition  is  at  an  end  early  in '  the  ^-Wl^^fe^^;  in  Piifttis 
sylvestHs  at  the.  beginning  of  June.  The  tratefy  Jliid-^fWffi  felled 
the  racuoles  becomes  dist] 
smaller  globular  Cavities 
which  become  progressively  ifemall6i^  in'  pfopdrti 
internal  cavity  of  the'  still  constantly  enlarging  corpu^cuturh.  '^^e. 
free  lobular  cells  now  make  their  appearatice  6utsiSe'ihfeis6 
vacuoles,  whicJh  ftbm  this  time  disappear  otiekfter'andthe^.  I^lii^! 
condition  i^  particulariy  evident  in  'Phitis  danadenMl,  Mie^e  6tl6 
or  fwo  bf  these-vacnoles  still  exist  ihortly  befir^  the-impregni-' 
tion,  among thfe  collection  6f  floating  cells  whidh'flliiiti'the'wholfe' 
corpusculum.    That  the  said  structures  are  cells  is  prdvi^d,  hot 
only  by  their  aspeet  and  the  presence  of  a'hudfend/^but  tiiore^ 
particulariy  by  their  oftidn-observed  mtiltipflficationt.  .     ,'.  '^ 

In  the  OupressinesB  the  one  central  Vacuble,  and  al^o  the  ]()rir^' 
mary  nucleus  of 'eiach  corpu$cuiufn,  are  retiiiied  until  A  6hort  tim^' 
heiore  the  impregnation.  A  few  days  6taly  (the  spac^^  *crf  tiihj^'l 
eatmot  be  stated  accurately  on  account  of  thfe  feetedi^  of  *'thji; 
Cupressincite  not  bemg  devfelAp^  sitoUltaiiedtisly';  1  hiVe  ev^ 
reason  to  beHeve  it  is  at  most  fotty-eight  hours)  beftire  th^' 
pollen-tubes  reach  the  tii)pei^  ends  of  the*  cJOTj^ctt/^'fty  ptt^H«/ 
itig  aside  the  rosettes  of  ceDi  covering  them;  the  ^in^ef  vaftiofe' 
becomes  broken  up  into  iseveral,  betweeb  and  ^specirf?y'fiibiVe^ 
which  the  formatibn  of  frefe  spherical  tells  takc^  plciee.  '  Meii-/ 
while  the  prinlary  nucleus  of  the  corpu^cuhfh  sldwly  diskp^ekri  ^' 
its  nucleoli  remain  visSble  longer tlian  iti'ti(enibT^n6.  *    7'  '    "^ ![ 

In  general)  hmong  the  niito(iroub  dfeuj^ter-celfe  of  fhd'^<>>yi^-* 
4««fa,  those  situated  In  th6  tTpper  eiid;'neit'th6  i!tticrbpy?ii'ai^fe" 
farther  developed  than  the  rest.  Whilfe  th^  lattei^'  dp)[(eacr  de^tli^^  ^ 
tnte  of  a  metnbrane,  as  'primO!*dr41  celb'^  (itakfed  'prith6Mittr| 
utricles),  the  former  ire  lisuilly  ctodosed  iil^  dletriOiistrablecfel-/ 
lulose  coai;  in  the  Firs  {Finm  ^IbesttiSy  huWidca,  mdrithnd)  often'  ^ 
apprei&sed  against  the  wall  of  'the  ddrpUicUluth  or  ittlp^esfeed  mto  itii '' ' 
upper  convexity^  Hl^thfe  germinal vesi'deiiof  the  Mohofebtyt^flotfA'  * 
and  Dicotyledons ;  itl'the  Pihes  {Ptt^  PidetJt,  B.;  fitad  cdnfliSN^fi)'^ 
mostly  swimming  free,  nbt  globhfei'  h6W<^V^  he^,'1bbt  bvif^^i  "^ 
In  Tassu^,  where  the  number 'rf  cbrnpat-fttivdy  targe  icfeMs  appe^r'i  " 
ing  free  in  the  eorpfiacult^  is  but/  femftU,  It  jSittgle  oAe  brdihiii^y'  _ 
£wims  freein  the  centre  of  the  co/jw/^cwfttm,  White  thfci  remainder*' 
adhere  to  various  points,  to  tke  wstfi.     Here,  thlefre  is/ hot  the*" 


Ibid.  t.  ^S.  figs.  4,  6. 


t  Vide  Piueaa,  Ann.  des  Sc.  Nat  3  s^r.  xl.  pi.  6  *  and  my  Veirrfeicb,  ^ , 
Untewuch,  pL  29.  figg.  1,  »n5.     '  '"  .      ."t^   ui  .. 
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least  difficulty  in  observing  these  calls;  in  the  Abietineje  and 
the  Cupressinese,  on  the  contrary,  their  outlines  are  often  diffi/- 
cult  jto  detect,  on  account  of  the  fluid  contents  of  the  corpusculum' 
and  its  daughter- cells  refracting  light  in  exE^ctly  the  same  de- 
gree. But  by  keeping  the  preparation  for  a  longer  time  ia 
water,  still  better  by  treating  it  with  a  very  dilute  acid,  all  the. 
conditions  come  out  clearly  even  in  these. 

The  internal  walls  of  the  upper  part  of  the  corpuscula  of  the: 
Cupressineae  become  thickened,  often  very  strongly,  in  the  man- 
ner of  scalariform  vessels.  In  Biotia  orientalis,  in  particular, 
these  walls  when  viewed  in  face  present  a  very  elegant  appear-* 
ance,  through  the  transverse  streaking,  depending  on  the  small 
breadth  and  close. apposition  of  the  sUt-like  thinner  parts  of  the 
membrane. 

The  formation  of  the  free  cells  in  the  interior  of  the  pollen- 
tube  does  not  commence  until  its  arrival  at  the  albumen-massj 
in  the  Cupressinese  {Juniperus  communis,  Sabina  and  virginiana ; 
Biotia  orientalis),  after  the  rupture  and  passage  through  the  meip- 
braneof  the  embryo-sac  (dissolved  at  the  point  of  contact),  and  after 
the  hollow  above  the  apex  of  the  corpusculum  has  been  filled  up. 
The  earliest  conditions  (recognized  as  early  by  the  corpuseula, 
with  untouched   rosette  lids,  still  containing  a  large  central 
vacuole,  the  formation  of  free  cells  in  their  interior  not  having 
yet  taken  place)  display^  swimming  in  the  centre  of  the  expanded 
portion  of  the  pollen-tube,  one  large,  free,  globular  c^l  with  a 
very  soft  mernbrane>  through  the  fluid  contents  of  which,  ren- 
dered opake  by  numerous  granules,  a  central  globular  nucleus 
shines  as  a  lighter  space.     Preparations  in  which  the  pollen- 
tube  had  commenced  the  displacement  of  the  rosette  of  cells 
covering  the  corpmcula,  frequently  exhibited  two  such  cells,  or 
the  cell  had  a  longish  ellipsoidal  forqi  and  contained  two  nuclei, 
one  in  each  focus.     In  a  few  cases  I  saw  three,  in  two  cases 
four  such  globular  cells  in  the  end  of  the  pollen-tube.    When 
there  are  more  than  one,  they  are  always  smaller  than  a  solitary 
one.     Other  pollen-tubes,  taken  from  ovules  where  the  corp^S'' 
cula  were  filled  with  daughter-cells,  contained  in  plaee  of  one  or 
more  of  these  large  cells,  one  or  two  groups  of  four  to  eight 
smaller  cells,  with  similar  contents  to  the  larger,  adherent  to  the 
wall.     Sometimes  a  number  of  such  smaller  cells  occur  with  one 
large  one  in  the  same  pollen-tube.     In  many  cases  the  smaller 
separate  from  one  another  when  the,  preparation  ia  pulled  about' 
in  extracting  tjie  pollen-tube.     When  these  smaller  cells  are 
burst  by  pressure,  three  things  may  be  distinguished  in  the  con- 
tents :  very  small  granules,  globular  or  angular,  in  which  the 
three  dimensions  are  about  equal ;  longish  corpuscles,  spindle^' 
shaped  or   stick-shaped,  coloured  brown  by  iodine,  like  the 

Ann.  ^  Mag.  N.  Hist.  Ser.2.   IW.xiv.  28 
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smaller  granules ;  lastly^  minute  vesicles  with  very  finely  gr«- 
nular^  almost  transparent  contents^  of  diameter  about  equalling 
the  length  of  the  spindle- shaped  bodies. 

It  appears  indispensable  to  the  accomplishment  of  the  impreg- 
nation, that  the  pollen-tube  should,  in  the  Cupressinese  als^, 
completely  displace  or  push  aside  the  covering  rosette  of  the 
corpusculam,  so  as  to  come  into  direct  contact  with  the  upper 
convexity  of  the  corpusculum.  My  former  statement*,  contrary 
to  this,  seems  to  depend  upon  an  erroneous  interpretation  of  an 
observation :  either  the  large  cells,  apparently  situated  in  the 
lower  concavity  of  two  c&rpuscttla,  observed  then  (only  in  one 
case)  Mrith  a  perfect  preservation  of  the  rosette  of  cells  closing 
up  the  corpuscula,  may  have  been  abnormally  enlarged  sistev- 
cells  of  these  corpuscula,  beside,  not  in  the  corpuscula  ;«-«er,  tbe 
pollen-tube  may  have  reached  the  impregnated  eorpusimlmii  late- 
rally, by  a  protruded  process  removed  in  making  l^e  secticfii* 
In  an  uncommonly  large  number  of  examinations,  I  have 
never  met  with  anything  similar  in  Jumperus.  Cases  corre^iond- 
ing  to  the  first  hypothesis,  I  have  observed  repeatedly,  asb^ore  t> 
in  Cupressus,  in  which  the  development  of  pollen-»tubes  and  of 
embryos  was  wholly  arrested  every  year,  while  the  albumen  and 
the  corpuscula  attained  to  their  full  size — as  ordinarily  happens  in 
our  climate,  probably  resulting  from  the  low  temperature  at  the 
period  of  the  discharge  of  tbe  pollen.  Phfienomena  analogous  to 
the  second  conjecture  occur  in  the  Abietineas,  where  it  happens  at 
times,  in  the  most  varied  species,  that  the  poUen*tube  makes  its 
way  to  the  corpusculum  by  penetrating  laterally  through  the 
tissue  of  tbe  albumen,  and  not  by  the  appointed  way,  throng 
the  covering-cells  of  the  corpuscula.  In  Bioiia  orientalis  also  I 
have  observed  a  pollen-tube  penetrate  into  the  endosperm  &Lr  to 
one  side  of  the  group  of  corpuscula;  it  contained  one  of  the 
often-mentioned  large  cells. 

Ordinarily  the  pollen*tube  sends  out  a  short  process  into  the 
corpuscula  to  be  impregnated,  pushing  inwards  the  softmed, 
apparently  thicker  membrane  of  their  upper  convexity.  At  the 
same  time  it  pushes  the  remains  of  the  compressed  covering- 
cells  before  it,  and  penetrates  into  the  int^ior  of  the  carpus- 
culutHy  through  that  gelatinous  layer,  if  this  has  not  been^  as 
often  happens,  already  dissolved  and  destroyed.  More  rareigr 
the  pollen-tube  merely  rests  upon  the  summit  of  the  corpus- 
culum ;  it  is  equally  rare  for  it  to  penetrate  into  it  more  than 
about  Y\jth  of  its  length.  Once  I  found  it  (in  Jimiperm  com- , 
mur^^  advanced  as  far  as  ^th  of  the  longest  diameter  of  a  tor- 

*  Vergleich.  Untera.  p.  131.  pi.  33.  ig.  12. 
t  I«^  pi.  33.  fig.  26, 
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puaculum.  It  had  only  just  touched  the  eorpuscukm  immediately 
ndjoinio^  thi«  one,  but  impregnation  had  taken  plaoe  in  both. 
The.  rarest  cases  are  those  in  which  the  pollen-^tabe  sends  out  a 
dender,  very  short  pouch  between  the  covering-oeUs  ct  the  cor*- 
mwmluoik,  these  at  the  same  time  retaining  pretty  much  their 
Original  position  aad  form.  ^ 

I  ahrays  found  the  projecting  pouohes  of  the  poUen^tubes 
eloa9d,  eren  in  the  cmcb  where  it  was  evident  impregnation  had 
but  juftt  taken  place :  when  the  first  cell  of  the  prot^embryo,  free 
and  of  spherical  shape,  had  not  yet  descended  to  the  bottom  of 
the  oorputculum.  In  Bioiia  orientalis  it  is  not  difficult  to  pre- 
pare the  pollen*tube  free  from  the  albumen,  and  to  extract  its 
perfectly  dosed  projection  out  of  the  impregnated  carpuiculum. 
In  the  Junipers  this  manipulation  is  rendered  difficult,  by  the 
vapid  expansion  of  the  contents  of  the  eorpuscula  both  in  pure 
water  and  in  solutions  of  salts  or  sugar.  But  the  phcenomena 
U9isally  occurring  here  m  the  expansion  and  final  bursting  of  the 
corptmula  are  so  much  the  more  convincing ;  the  pouch  of  the 
poUen^tube  which  had  penetrated  into  the  corpuseulum  is  turned 
inside  out,  and  a  rapid  whirling  current  is  set  up  into  it. 
Finally,  the  vesicular  expansion  bursts,  and  the  contents  of  the 
aarpusmdium  make  their  way  into  the  interior  of  the  polkn4ube. 

After  the  arrival  of  the  polleii«-tube  at  the  corpuseulum^  one  of 
the  ceUa  which  had  been  produced  in  its  interior  increases  in 
oireumferenice  aisid  in  its  finely- granular  contents.  In  none  of 
the  CupiresfiinQBe  did  I  see  this  cell  in  contact  with  the  pouch  of 
the  pollenttube  which  had  penetrated  the  corpuseulum.  On  the 
qontrary.  in  many  cases  the  position  of  its  unaltered  sister-cells 
render^  »aeh  a  proceffii  in  a  Ugh  degree  improbable,  iBasmucii 
as  these  so  £Ued  up  the  space  between  that  cell  and  the  end  6{ 
the  poUen-tube^  that  the  ^larged  cell  could  not  have  made  its 
way  through  them.  In  the  earliest  conditione  of  which  I  ccnild 
get  a  view,  the  entailed  impregnated  cell  was  in  the  upper 
third  of  the  corpuseulum;  in  oth^  cases  in  ite  centre  or  lower 
end,  where  it  is  at  first  only  loosely  imbedded.  In  many  in- 
stances a  globular  nucleus  without  nueleoli  may  be  detected  in 
ita  centre,  in  other  cases  this  cannot  be  made  visible.  The 
jpegion  of  the  corpuseulum  below  the  descending  impregnated 
germinai  vesicle,  is  remarkably  poor  in  cells. 

Aifter  the  impregnated  germinal  vesicle  has  become  firmly 
adherent  to  the  lower  end  of  the  corpuseulum,  it  divides,  in  all 
eases>  by  a  horizontal  septum.  Then  first,  often  only  in  the 
lower  cell  of  the  two,  oeeurs  the  formation  of  longitudinal  septa, 
converting  the  pro-embryo  into  a  body  composed  of  parallel 
longitudinal  rows  of  cells. 

During  this  process,  those  iMnall  cells  with  opake  contents 
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adherent  to  tlae  wall,*  ate  op&xafily  tobe.  fooiid-  ia  <the  intoiidc 
of  the  pellen-tube^  but  now  separate  frooi  ont' amother^  <  Samf 
have  burst ;  the  solid  bodies  contained  witfaiii'theHr'  atie  diffiased 
in  the  carity  of  ihe  ^leii^tube.  Maiuf  ofi  thd  ffeiH  tntaot  dells 
a(re  tako  frequeAtlj i»hrivelled  up.-  Sbtn^timea  ihe^  ppUen^ti^ 
contains  no  cclhilaF  structorer  of  any  kiiid  daring  the  iaqptiB^ 
nation;  bat  I  nearer  missed  then  the  spindle-fthaped\atid'9tiek- 
shaped  bodies  which  were  esqpeeiaUy  aeciimulated  <  im.  the  pen^^ieB 
which  penetrated  into  the  ccfrp^tBcuit',  beint  often*  joinaddninuka- 
'ber&  into!  bundles.  PoUen^ube8>of  this)dtartetei^m»iihi4ieiiior« 
readily  dissected  ottt  free  tkan  tboseof  tbefinf  Uwi/bbthin 
Biotia  and  in  Jkinqjierus.  Lbstly,  it  happmia:  that  theses  latge 
cells  ate  preserred^  mostly  the  majetlty,  in<^thie*ipoIlenitlibe^ 
during  and'  after  the  impreg»ation;  but  ^verymwcil  dhanged; 
flattened  into  a  lentieohif*  or  mbnisonafcm^  &*ttily  appt^ssed  t6 
the  wall  of  the  pollen^nbe^  sbmetimes  at  the  8ide>  soidettmesi  itt 
the  bottom.  The  central  nucleus  hlis  noiT  vtmisfced  j  -  inata  ^kct 
are  perceived  in  the  clo^y  (by  trasi^itted  iigfat^  yeilei«mh) 
intents  of  the eell^  a'definito  tivmber  ^^^16)  ot'tk^tfif^xt^ 
cumscribed^  circular^  bright  })laoeB  (^uclei)^  beiw^eeii  fwhich  'rM 
delicate  iretioakted  lines  (the  faces  of  conitabt  of-daugbter^sdl^ 
only  to  be  detected  ^ith  thebe^t  deflmtogmagnifieflpt/  Thisisthe 
appearance  in  fkee;  in  profile  it  is  perceived  th&t  it  is  a  sitnple 
layer  of  priamatic  eeliuiea^  into  Which  the -large  cell  hidS'ibeen 
divided.  In  a  single  instance  a  fresh^  freely  swimmings  globulEU'^ 
large  cell  with  a  tent^  Aucleras  was  obssenred  ih<die'p<bUen'4abe 
of  an  ovule  of  Biotia  orimtaUs^  in  two  of  ther  c&ffmsmf(C0lm\ddk 
the  pro-embryos  had  ahready  made  thei#  appearance),  In  aU 
these  eases  those  stick-shaped 'bodies' were  t^b6"fottddy'ieveii 
though  sparingly^  in  the  pollen-tubes/ outside!  the 'l«rge>  c^l^« 
In  pollen- tubes  in  this  conditioD  (whieh  effect  i?mpregaati0r«s 
freely  as'  the  others)  I  qever  met  with  4h^  protruded  'po«iclie& 
sent  into  the  corpuscula.  There  is  not  the  ^slight^st'  difficrilify 
here  in  separating  the  pollen-tube,  uninjured,  from  thje  albumen 
and  the  fertilized  corpuscula,  * 

The  appearance  of  free  globular  cells  in  Ae  widely  expanded 
end  of  the  pollen-tube  of  Taams  baccata,  formerly  described  airfd 
figured  by  mfe*,  is  also  in  this  plant  followed  by  alterations'  6f 
these  cells  similar  to  those  occurring  in  the  Cupressine'di.  '/fk 
farther  developed  ovules,  such  cells  appear  firmly  ajpplied  Against 
the  wall  of  the  pollen -tube,  much  flattened  down,  and  'divided 
by  walls  standing  crosswise  and  perpendictdar  to  the  meii- 
brane  of  the  pollen- tube.  This  condition  of.  the  smi  qeUs,|the 
size  of  which  mostly  exceeds  that  of  the  young  pro-embryo, 

*  Vergleichende  Unters.  p.  132,  t.  31.  fig.  18.^  " 
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t6rikingly.re8eixiUc8  in  the  profile  view  young  ccnadittonfl  of  tine 
firoH8mbryas>  of  the  Abietinea  move  paTticiikirly>  in  a  leaser  degree 

"I  fomtd  fbe  bcihatiour  4>t  the  poUe]!i>*t(ubefi.  to  the  impregh 
nnXtdadypuseuhim.tjioiQldi^in  Taaius  as  in  Jimipenis:  either  the 
poUeii^tuhB  sends  a  shoirt  process  iuto  the  narrow  mouth  of  the 
c$rpus6uhim,  ov  it  a{)piiqa  itself,  broadly  over  the  smnmit  of  the 
csa^uetututriyYiiih  a  shallow  conrexity  of  its  membrane  projecting 
a: little  .way  into  it 2  la  both  eases  the  fire  cor  six  oells  of  the 
•OTieniig^irosette  of .  tbe  corpusadum  w^ei  mostly  only  pushed 
asunder  aiod  squeezied-flat^  not  comfi^etely  absorbed.  Tbe  pollen- 
tube  was  very  firmly  f^dhereaitto  them*  As  they  are  very  inti- 
mately oonneeted  withftheir.  neighbouring  cells^  the  po}len4ube 
i^usually  tbrnat.  this  place  in;  th^  attempt  to  dissect,  it  out  from 
the  impmgnatad^co/;ple^^^m«  In  rare  casea  the  adhering  cover^ 
cellsof  the  c(yrfm9cuimn  ej£Q  separated  &om  their  connection  and 
lifted  <up  with.  tJde  !polle«ir*tttbfe.  Then  even  the  outline  of  the 
poueih  !o£  the.  |!»ollen^tttbe,  n  fitequently  rendered  indistinct  by 
adhenepii^nd.Gontltinod  graaular  miiiieilage^  so  thatiit  is  not  often 
to  be  ,deaijy  made  out.whetber  this*  poach  is  closed  or  hasa 
nodtn^e> openings  iBiKt  -so  .mueh  tW  more  cerlsaisaly  can  we  be 
eonvineed  of  the  dkmare  of  the;^0^  protumons  of  the  pollen-tube 
sqiaeezed  in  between  tbe  oells  of.  the  coveriDg'>'rQsette ;  the  form 
m  )WhielQij  lustit  tifpdarsto.mei  the  impregnation  most  frequently 
t^ed  place*         .  .  ^ 

.  Aoeording.to  Scbaeht^a  idea^  one  of  theae  celUroaettes^  similar 
to. young  proHombryos^  must  be.  formed  in  the  poUen-tube  over 
m(^  corpmcvluvkUi  be.  impregnated^  into  which,  then^  after  the 
destruction  of  the.  cover  erf  the  c^rpmcubim,  the  large  portion  of 
the*  pollen^tnbe  ly^ng  above  it  has  to  bulge  out  and  insert  itself, 
oarrying  the  four-  or  maay-celled  pro-embryo  to  the  bottom  of 
%h^  €orpU9€ulHm»  Againsit  this  view  speak  not  only  the  above<- 
stiuiiedi  but  the  following  reasons  ;-*- 

1^  In  alt  cases,  I  find  the  cell-rosette,  which  makes  its  appear- 
ance in  the  poUen-tube,  somewhat  larger,  than  the  earliest  rudi- 
ment of  the  p.ro-'embryp,  and  much  too  large  to  pass  through  the 
ordinarily  narrow  moiith  of  the  corpusculum.  In  particular^  the 
Pfirt  of  the  pollen-tube  which  is  torn  oflf  in  the  attempt  to  extract 
^t  from  the  just-impregnated  corpusculum, .  is  very  small,  quite 
out  of  proportion  to,  the  size  of  the  cell-rosettes  in  the  poUen- 
tube  and. of  tlie  young  pro-embryo. 

I  give  a  few  of  the  measurements : — 

a.  Transverse  diameter  of  the  young,  four-celled  pro-embryo, 
0*758  miUim. 
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Transverse  diameter  of  the  mouth  of  the  corpuscuhm,  into 
which  a  short  protrusion  of  thepoUen^tube  hadpenetrated, 
0-111  milHm. 

b.  Smallest  diameter  of  a  celli-rosette  adherent  to  the  latonil 

wall  of  the  pollen4ube,  0*500  millim. 

Greatest  diameter  of  the  same^  1'325  millim. 

Transverse  diameter  of  the  mouth  of  a  corpmcukaan  impreg*^ 
nated  by  the  same  pollen*tube,  0'124  millim,    - 

Transverse  diameter  of  the  unicellular  rudunent  of  a  pro« 
embryo  situated  at  the  bottom  of  the  samQ  eorpu9C»diim^ 
0-832  millim.  ^ 

c.  Transverse  diameter  of  the  orifice  of  a  poUen^tube  torn  off 

at  the  point  of  entrance  into  the  Qorpmcukmy  0*01S 
millim« 
Upper  end  of  the  eight-celled  pro*emliryo  situated  at  th^ 
bottom  of  this  corpttsculum,  0-861  millim, 

2.  In  a  pollen-tube  dissected  free  from  an  impregnated  cor- 
pusculum,  I  detected  the  shrivelled  remains  of  the  cell-rosette 
contained  in  it,  situated  above  the  point  where  the  latter  had 
been  torn  off. 

8.  The  upper  part  of  the  corpusculum,  not  filled  up  by  the 
pro-embryo,  co'ntained  free  cells  exactly  similar  to  those  existing 
there  before  impregnation. 

4.  There  is  no  reason  to  doubt  that  the  rimple  cells,  fre- 
quently observed,  filling  up  the  lower  concavity  of  the  corpus- 
aula  of  Tawus  baccata  and  canadensis,  are  the  primary  cells  of 
the  pro- embryos.  But,  in  that  case,  they  could  not  derive  their 
origin  from  tne  cell-rosettes  contained  in  the  pollen-tube. 

I  owe  to  the  kindness  of  my  friend  Schadit,  a  aig^t  of  hia 
preparations  of  Taxus  baccata.  They  have  not  been  sufficient 
to  convince  me  pf  the  correctness  of  his  interpretatioQ*  Sobacht 
has  several  times  observed  that  in  Taams  also  (as  Irequen^y 
happens  in  Junipems  and  the  Abietmea)  the  poUen-tube  pene^ 
traten  pretty  deeply  into  the  eorpusadmm  and  there  erpflOELds  to 
a  certain  extent  ,--^perhaps  an  individual  peculiarity  ol  the  ape* 
oimens  which  furnished  Schaeht  with  the  matenala  for  hi* 
investigations ;  throughout  very  numerous  exAminations  I  ham 
never  met  with  anything  of  the  kind.  These  ve«ieulariy^x<» 
panded  pouches  of  the  poUeaftube,  separated  from  the  eotpuselei^ 
were  of  very  various  magnitudes.  I  estimated  the  diameter  of 
one  at  0*1  millim. ;  of  another  at  0*4  millim*  The  lai|[est 
would  therefore  have  about  half  filled  a  corjmsculum ;  a  condition 
which  is  sometimes  at  least  approximatively  attained  even  in  the 
gigantic  eorpuscula  of  the  Abietinea,  The  but  indiatinetly 
peirceptible  cellular  structures  existing  in  these  protruded  sacs 
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of  the  poUen^tabes  bore  no  resemblance  whatever  either  to 
youDg  pro-embryos  of  Taarus,  or  the  cell-rosettes  originating 
together  with  them  in  the  pollen-tubes,  of  which  latter  Schacht 
pOH«»ed  very  elegant  preparations. 

There  cannot  be  the  slightest  doubt  that  the  pro-embryo  of 
the  Abietinea  may  be  observed  as  a  simple  cell  impressed  into 
the  lower  eoneavity  of  the  corpneculum ;  the  first  division  of  this 
cell  taking  plaise,  as  in  Juniperus^  by  a  transverse  wall.  Very 
often,  the  crosswise  arranged  longitudinal  walls,  which  lay  the 
foundation  of  the  construction  of  the  pro-embryo  out  of  four 
longitudinal  rows  of  cells,  make  their  appearance  only  in  the 
lower  of  the  two  cells;  or  the, upper  and  larger  of  the  two  is 
divided  only  once  by  a  longitudinal  walL  These  cases,  frequent 
in  Pinus  Strobus  and  canadensis^  contradict  Schacht's  view  most 
decidedly*  Among  the  preparations  which  Schacht  was  good 
enough  to  show  me^  I  found  one  which  exhibited  a  free  cell- 
rosette  of  four  tough-walled  cells  in  the  upper  concavity  of  a 
corpxisculum  which  had  been  halved  by  the  section.  In  another 
corpusculum  of  the  same  albumen,  opened  by  the  same  cut,  it 
could  be  made  out  that  the  pro-embryo  which  had  originated  there 
had  already  sent  out  embryonal  tubes  ^  of  a  line  long. 

Whoever  has  made  investigations  on  the  fertilization  of  the 
Abietinese,  knows  how  surprisingly  simultaneous,  in  all  ovules  of 
the  same  species,  is  the  passage  through  the  exceedingly  rapid 
course  of  the  first  stages  of  development  of  the  pro-embryo.  I 
may  mention  by  way  of  example,  that  at  Leipsic,  in  the  present 
year  (1854),  not  a  pollen-tube  had  penetrated  to  a  corpusculum 
on  the  22n(i  of  June,  while  only  three  days  later,  on  the  25th  of 
June,  among  several  hundreds  of  impregnated  corpuscula  that 
were  examined^  not  one  could  be  found  which  did  not  contain 
at  least  one  4-Gelled  pro»embryo.  I  regard  it  as  quite  impossible 
that  one  corpusculum  can  outstrip  its  neighbour  by  some  twelve 
days^  in  <nie  and  the  same  albumen,  in  the  development  of  the 
embryo.  I  look  upon  that  preparation  of  Schacht^s  as  an  arti- 
ficial product ;  I  believe  that  cell-rosette— perhaps  the  end-cells 
of  the  embiyonal  tubes  of  the  neighbouring  corpusculum'-^xxm'Bi 
have  been  carried^  in  slicing,  into  the  impregnated  corpusculum. 
Such  occurrences  readily  happen  in  making  sections  of  objects 
held  between  the  thumb  and  finger.  I  possess  a  preparation  of 
PinuM  canadensis,  in  the  opened,  apparently  otherwise  undis- 
turbed corpusculum  of  which,  lies  an  epithelial  cell  from  the  skin 
of  ihe  finger-tip.  Other  preparations  of  Schacht^s  exhibited, 
beside  the  introduced  end  of  the  pollen-tube,  two  cells,  flattened 
by  mutual  pressure,  appressed  against  the  upper  concavity  of  the 
corpusculum — germinal  vesicles,  such  as  I  have  already  figured 
in  a  similar  condition  in  Pinus  austriaca.     Schacht  has  no  ob- 
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servations  to  speak  directly  in  favour  of  his  assertion  that  the 
said  cell-^osette  is  fortoed  ftoni  Ihe  pcfll^ri-ittibfe'b^  **  tjring-off " 
{abschnurung). 

My  later  researches,  made  principally  upon  Pinus  canadensis, 
have  led  me  to  thi^  xioiiclUiSicHL  tb^t.^et^tcppear^eeaof  1^*first 
cell  of  the  pro-emjbryo  in  thft /bottqip.,  9^  tjfe.  cqrpu^f(ulj{p^  is  a 
secondary  condition.  IVIaif y,  tiui/^  in  €^rpj^^a.mt9^<>Xii%fmi 
which  pollen -tutes  had  penetrated,  I  detected  in  thoidaddiflei^f 
the  corpttsculum  free^  .ovate.  ceUd^  dbtin^i^odx^lio'eie  th^jneigh- 
hours— 7  u»impeegnftted  ^rmiiml  vesiclBK^^bf  i  «i£^/ '  <aM  •-  abd^e 
a]l  hy  the  ettremetyabfftlidsuat  graxralsnf  mtiDikgg  the^^e^tdifii^d, 
in  the  same  way  as  i»  the  eise  itf  tli^  itti^^^^dfatl^^'gehriiilil 
ve^eles  oi  Bioiia  and  Juriq)mcs.  That  theste.'c^elK  ;gr£t^^ 
make  their  way  t6  the  bottom  of  the  co7ytfy{?iu&  is'raitoedst01 
more  "probablci.  since  the  undoubtedly  uniceUular  forms'  joftlt^ie 
•pro-embryo  of  Pinus  canadensis  arc'n^ade.to  draw..ba^.jKr\fiw^ 
'  from  the  lower  concavity  of  t^e  corpu^c^tur^j.  by  t^  ^pl^a^fw 

of  reagents  contracting  .tW  pH^v^^i^^  ^^^i^^^  a.c^p^ftipfgof 
that  they  ^t  first  lie  loosq  here,,.  Hithqrto,  J  bav»  i)oi)qb9i^n^' 
th^e  c^^^^in  n^y  opinion  tbet  impneg0ajtodigerBBtitLad<(Tesic]0&*^ 

.  i^ :  immediate  .^iliaot  withr  the  poUen^tnibe; : .  'In'  die  cased  ^yfh^e 
thiey  wene  Tiearest  to  it,  thteyw^realways^aft-^tr'^stftBi^'at;  Mfet 

.  equalling  the-  longitudinal  ^iam^ter  of  the  eel!; '  ^feit  it  fe"^^^- 
tb^cBS  probable,  that  thetfe  is  always  dirteet  confeic*  liitBii  im- 
pregnation; This'Wtfuld  explain'  the  coincideiit  obsei-viatio^s  of 
SeheljesnofW  *  atid  Cienkowskifi  according  to  which,, in '//iina^ 
turopcBtt  (Which  I  have  not  yet  examiiied)^  alarge  ipell  hang^^pr 

'.,  along  time  to  the  pollen-tubp  wlifcb  has  |ie^etcate4  the  msm^- 
culum.     The  fecundation  seems  to  be  effected  more  slowli^'ftic;^ 

.  than  in.  the  othey,  Abi^ti^e^  ,    .:    .  , .,  .  ^   .;»»;:.  a'  ,.{ 1  ' 

,   I  have  little  tQ  add  to  .my  foismfx  ^^^emei^  it^vdiiig:  the 

.  jcqll-formation,  in  tbe  i^totips  of  the; polIen^^nheioftfae^AbsHbriiess^ 
Daring  tfae  impregaatiosi;  2  saw  in  it»iiit«ridr^  wi^i  'fl?i6P  3ts^^, 
spherical  cells  with  igrftnular^  ni«ici]aginbUB'i36i^n't^,'sbi^e^^ 
combined: in  gmupsy  atid  th«ii'  eiglit-  in  wiimlier.  Nqt'^hi^l^t 
sign  can  be  observed  of  to -opening  of  ihepolleb-ttibfeV'  ^e 
two  modifications  of  its  mode  6f  penetlratioto  already  i^e^itione 
as  occurring  in  the  Cupressineae  and  Taxinese,  aire  meji}  ,^iiJi  ^fto 
in  the  Abietinese.  Whije  it  froquently.adyanceSr Wy.j^^jijaifi^s 
the  upper  concavity  oLti^Gcorfmscidumyii  still,.  mq?eifre^5Pl^pfly 
projects  a  hemispherical  end. a  little  way .io,^i;d  8PB9ietiiBe%|3fiHf- 
trates  tolerably  deeply..  I  .poHBfesA.ai.piif^p^tiaiirt^l  ^ow^iente- 
densism  whic^  it  fills 'up  a  full  thitAcitiiiti^coryaisc^^^ 

*  Bulletin  4e,  JVIoacmi,  1849,  ptfMSdi  ^..-^  >.i  ^,i;.)-  vd.t 
t  Ibid,  1853,  P..337.  t,7.  %».13t..wj  ..11-  iul  ^..i-:.;':  . 
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-  Jute  J6,l(t3*;-^'I1iefeart  of  Rosse,  Prrtideht,  in'the'Chair. 

'    ■■"  On  the  Structure  of  certain  Mic^Scopic  Test-objects,  and  their 

'Aotiion  OrtthelVansmitted'  Knys  of  Light,"     By  Charles  Brooke, 

iM.A^J'.R.S. 

In  ovdor  bo  awiv©  at  any  satisf«ctory  conchisions  regarding  the 
action  e£«ny  tniutpafenti  xaedima  on  %ht,  it  it  necesHuy  to  form 
Ao^f;  4«£i^tP'  oQuCqilitma,  regaa^ing  the  external  ■  form  andin- 

I  teii^il  8tr«ptflne..oi;  the,  mq^uw.  'i'liia  .cbswvftlioa  aptKian  to  »pply 
,111  full  force  tp,micrascG)pic:teBt>otqect»i'  add  for  thepurpoai»s.of  the 

ipresent  inquiry  i^  will  su^cte  tp  .limit .on;; 'O^iry^tiona  to. the  atruc- 
'ti^r^  of  two 'weU-Vnowq  tftst-objecta, ,, the,  scales  of /"odiinijj/wwimi, 
'and  the '  siliceoiis  loricie  or  valves  of  the  genus  phurosignut,  freed 
'from  Organic  matter :  the  former  of  these  is  commonly  adopted  ka 

"the  test  of  the  defiifiitg  power  of  an  acluomatic  ohject-giass,  and  the 
sevQral  specie*  of  the '  latter  a^  the  testa  of  the  penetrating  or  sepa- 

ivadttg  potrer  as  it  haebeen  dermed.  '  The  defining  power  depends 

-mdy  <Mk<thb  du«ciare<ctiion'bf  QhTomattCadd  Spherical  aberratiDUs,  so 
ithAt,th«^image:Qflany)point  of  «n  object  formed  on  the  letinn'may 
jjtp^  omerlA^and:  canfutc tlt^  imtges  o£«djaceiat  points;  this  correc' 

.  tvW'isJ^niver,  t^eor^t^cally:  p^rfeiotK since  tbeie  wiil^alwaye  be  residual 
j^erwaw  th  '  m  for  thsiaberiation,  whatever  pnc- 

,  ticable  |]^q  majr  introdune  As  arh^rary  oooataat* ; 

tut  ^lt  is  j  ^hen  tbje  resiijnal  cttm  is  a.  quantity 

less  than't  an  appreciate.     The  separation  of  the 

'Markings  b  I'tind  other  analogous  objects,  is  found 

to  depend  [to*er  associated  with  large  angle  of 

The  Podura  scale  appears  to  be  a  cOmponnd  stmcture,  consisting 
■  At  a.'very.deKcatle'transperest'l^iiD&.Ar  membrane,  covered  with  an 
.  imbrKattd  Ah'aDgamsnt  of 'epitheliat  places,  the  length  of  which  is 
,,^.o);  eight  times  their  broadth^  Bmnewhat  resemb^g  the  tiles  on  a 
,TOpf^,0f.the  long,  pile  of  some  luads  of  plush;  This  stiuctura  may 
.beieadily  shown  by  putting  «  liye  Pbdura  into  a  •mall  teg (>■  tube, 

and  inverting  it  tm  a,gl^  slide  ;  the, inseet. should  thw  bft«U»wsd 
,  for  some  time  to  lepp  and  run,  about  in  the  cqnfined  apace.     By  this 

means  the  scales  will  oe;freely  deposited  oq  the  glass,  and  being 
''subsequently  trodden  on  ^y  the  insect,  several  will  he  found,  from 
'  whidh  the  epithejial  plates  have  been  partially  rubbed  off,  and  at  the 

margin  of  the  undistinrbed  portion,  the  form  and  positinn  of  the 

plates  aiay  be  readily  recognized.     This  stmcture  appears  to  be  ren- 

-  deved  moat  evident  by  mounting  the  scales  thus  obtained  in  Canada 
balsam, . and  iUnminatiag  diem  by- means  of  Wenhtni's  parabolic  re- 
flector. The  structure  may  also  be  very  clearly  recognized  when 
the  scale  is  seen  at  an  opi^e  object  under  a  Kobs's  -^th  (specially 
adjusted  for  uncovered  otl^cCs),  illuminated  by  a  combination  of  the 
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parabola  and  a  flat  lieberkuhn,  as  the  writer  has  ebewbere  de- 
scribed'*'. The  underside  of  the  scale  thus  appears  as  a  smooth 
glistening  surface  with  very  slight  markings,  corresponding  probably 
to  the  points  of  insertion  of  the  plates  on  the  contrary  side.  The 
minuteness  and  close  proximity  of  the  epithelial  plates  will  readily 
account  for  their  being  a  good  test  of  definition,  while  their  promi- 
nence renders  them  independent  of  the  separating  power  due  to  large 
angle  of  aperture. 

The  structure  of  the  second  class  of  test-objects  above  mentioned 
differs  entirely  horn  that  above  described ;  it  will  suffice  for  the  pre- 
sent purpose  to  notice  the  valves  of  three  species  only  of  the  genus 
Pleurofigmat  which,  as  arranged  in  the  order  of  easy  visibility,  are, 
P./ormo8um,  P.  hippocampus,  P«  angulatum. 

These  appear  to  consist  of  a  lamina  of  homogeneous  transparent 
silex,  studded  with  rounded  knobs  or  protuberances,  which,  in 
Ptformosvm  and  P.  angulatum,  are  arranged  like  a  tier  of  round  shot 
in  a  triangpular  pile,  and  in  hippocampus,  like  a  similar  tier  in  a  qua- 
drangular pile,  as  has  frequently  been  described ;  and  the  visibility  of 
these  projections  is  probably  proportional  to  their  convexity.  The 
"  dots  "  have  by  some  been  supposed  to  be  depressions ;  this  how- 
ever is  clearly  not  the  case,  as  fracture  is  invariably  observed  to  take 
place  between  the  rows  of  dots,  and  not  through  them,  as  would  na- 
turally occur  if  the  dots  were  depressions,  and  consequently  the  sub- 
stance thinner  there  than  elsewhere. 

This  in  fact  is  always  observed  to  take  place  in  the  siliceous  loricae 
of  some  of  the  border  tribes  that  occupy  a  sort  of  neutral,  and  not 
yet  undisputed,  ground  between  the  confines  of  the  animal  and  vegie- 
table  kingdoms ;  as  for  example  the  Isthmia,  which  possesses  a  reti- 
culated structure,  with  depressions  between  the  meshes,  somewhat 
analogous  to  that  which  would  result  from  pasting  together  bobbin- 
net  and  tissue  paper. 

The  valves  of  P.  angulatum  and  other  similar  objects  have  been 
by  some  writers  f  supposed  to  be  made  up  of  two  substances  pos- 
sessing different  degrees  of  refractive  power ;  but  this  hypothesis  is 
purely  gratuitous,  since  the  observed  phsenomena  will  naturally  re- 
sult from  a  series  of  rounded  or  lenticular  protuberances  of  one 
homogeneous  substance.  Moreover,  if  the  centres  of  the  markings 
were  centres  of  greatest  density,  if  in  fact  the  structure  were  at  all 
analogous  to  that  of  the  crystalline  lens,  it  is  difficult  to  conceive 
why  the  oblique  rays  only  should  be  visibly  affected.  When  P.  hip' 
pocampus  or  F.formosum  is  illuminated  by  a  Gillett's  condenser,  with 
a  central  stop  placed  under  the  lenses,  and  viewed  by  a  quarter-inch 
object-glass  of  70°  aperture,  both  being  accurately  adjusted,  we  may 
observe  iA  succession,  as  the  object-glass  approaches  the  object,  first 
a  series  of  well-defined  bright  dots ;  secondly,  a  series  of  dark  dots 
replacing  these ;  and  thirdly,  the  latter  are  again  replaced  by  bright 
dots,  not  however  as  well  defined  as  the  first  series.     A  similar  suc- 

*  See  British  Association  Reports  for  1850. 

t  Vide  Quarterly  Journal  of  Microscopical  Science,  No.  V.pp.  9, 10* 
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cession  of  bright,  dark,  and  bright  points  may  be  observed  in  the 
centre  of  the  markings  of  some  species  of  Coscinodiscus  from  Ber- 
muda. 

These  appearances  would  result  if  a  thin  plate  of  glass  were  studded 
with  minute,  equal  and  equidistant  plano-convex  lenses,  the  foci  of 
which  would  necessarily  lie  in  the  same  plane.  If  the  focal  surface 
or  plane  of  vision  of  the  object-glass  be  made  to  coincide  with  this 
plane,  a  series  of  bright  points  would  result  from  the  accumulation 
of  the  light  falling  on  each  lens.  If  the  plane  of  vision  be  next  made 
to  coincide  with  the  surfaces  of  the  lenses,  these  points  would  ap- 
pear dark,  in  consequence  of  the  rays  being  refracted  towards  points 
now  out  of  focus.  Lastly,  if  the  plane  of  vision  be  made  to  coincide 
with  the  plane  beneath  the  lenses  that  contains  their  several  foci,  so 
that  each  lens  may  be,  as  it  were,  combined  with  the  object-glass, 
then  a  second  series  of  bright  points  will  result  from  the  accumula- 
tion of  the  rays  transmitted  at  those  points.  Moreover,  as  all  rays 
capable  of  entering  the  object-glass  are  concerned  in  the  formation 
of  the  second  series  of  bright  focal  points,  whereas  the  first  series 
are  formed  by  the  rays  of  a  conical  shell  of  light  only,  it  is  evident 
that  the  circle  of  least  confusion  must  be  much  less,  and  therefore 
the  bright  points  better  defined,  in  the  first  than  in  the  last  series. 

!f  the  supposed  lenses  were  of  small  convexity,  it  is  evident  that 
the  course  of  the  more  oblique  rays  only  would  be  sensibly  in- 
fluenced ;  hence  probably  the  structure  of  P.  angulatum  is  recognized 
only  by  object-glasses  of  large  angular  apertures,  which  are  capable 
of  admitting  very  oblique  rays. 

The  writer  has  recently,  in  an  address  to  the  members  of  the 
Royal  Institution,  proposed  to  explain  the  extreme  darkness  of  the 
dots,  under  certain  conditions  of  focus  and  illumination,  by  the  hy- 
pothesis that  some  of  the  oblique  rays  are  thrown  out  of  the  field  by 
internal  reflexion,  being  incident  at  the  upper  surface  at  an  angle 
too  large  for  emergence ;  but  this  does  not  appear  to  invalidate  the 
present  hypothesis  respecting  the  course  of  the  transmitted  rays. 

It  does  not  appear  to  be  desirable  that  objects  should  be  illumi- 
nated by  an  entire,  or,  as  it  may  be  termed,  a  solid  cone  of  light  of 
much  larger  angle  than  that  of  the  object-glass.  The  extinction  of  an 
object  by  excess  of  illumination  may  be  well  illustrated  by  viewing 
with  a  one-inch  object-glass  the  Isthmia  illuminated  by  Gillett's 
condenser.  When  this  is  in  focus,  and  its  full  aperture  open,  the 
markings  above  described  are  wholly  invisible ;  but  as  the  aperture 
is  successively  diminished  by  the  revolving  diaphragm,  the  object  be- 
comes more  and  more  distinct,  and  is  perfectly  defined  when  the 
aperture  of  the  illuminating  pencil  is  reduced  to  about  20*^,  The 
same  point  may  be  attained,  although  with  much  sacrifice  of  defini- 
tion, by  gradually  depressing  the  condenser,  so  that  the  rays  may 
diverge  before  they  reach  the  object ;  and  it  may  be  remarked  gene- 
rally that  the  definition  of  objects  is  always  most  perfect,  when  an 
illuminating  pencil  of  suitable  form  is  accurately  adjusted  to  focus, 
that  18,  80  that  the  source  of  light  and  the  plane  of  vision  may  be 
conjugate  fooi  of  the  illuminator.     If  an  object- gla^s  of  120^  aper- 
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tttre  or  upwards  bestised  us  .aa  iUamumtpr^ftfaQimukiogS'^f  BflilBi«« 
maceie  will  be  scarcely  distiaguiahabjo,  mlb  aoy-ologeet^glaiNi^tiiie 
glare  -ei  the  eentral  myt  overpowering  Ibe-  effects 'OfiSftruetttret  on 
thoee. that  are  more  oblique«  ■  *    '    .1.-  t  ..i  <;»  1  -^^  a 

♦f  On  tKe  StmCture  an^  Fjanctions  of  the  Roat:e%m  ^Xwi^^ 
oyatar  By  J,  P,  Hpoker,  M.D>,  F,RtS.  ,  ,,  .  ,  ,.  .  '  ^;  '.;  ,, 
,  Tlie  author  first  gives  at;  account  of  the.  jtorpx  aad  atri^ct^eof  t)^C| 
rostellvMix  of  Listera  ovaia,  and  its  relation  and  position  to  the  anth^ 
and  8tjgm^.  He  finds  that  the  rostellum  is.  (divided  by  p^|^llei,f epte^ 
(at  right  angles  to  the  plane  of  that  orgaji)  into  a  series. pfl^^gj^^ 
dinally  elongp-ted  locuji,  which  gradually  taper  froxn  .,the  J^ase.  up?^ 
wards,  and  terminate  at  two  opake  cejli^r.  spots,  one  pn  §fijch,pid|^ 
of  the  apex  of  the  rostellum>  towards  which  letter  tljle  lp;9.iili,^s^ 
converge.  When  the  flower  is  fully  expande^,  theis^.locuU  ^e  dia^ 
tended  with  a  yiscid  grumous  fluid,  full  ojF  cUogroph^rll  ^rauules^ 
Theij;  external  walls,  and  the  septa  dividing  thw»  aiie  forpaqd  of  a 
delicate,  transparent  tissue^  which  is  cellular  ^t  the  ^se^apda^pe^p pf 
the  rostellum  onlv.  t  ,   .. 

Their  grumpus  contents,  when  exaB^ned.  at.ttie. ^u^tip^pa  of 
development,  present  the  appearance  of  opake  clubrshapec)  cpi%^ 
pressed  bodies,  with  ar^olated  surfaces ;  a  form  and,  appea(rance,ti^at 
^lay  be  restored  at  a  later  period  by. coagulating  with  a^pobpl,.,  ...  ^ 

At  the  period  of  impregnation  the  slightest  irritatiojji  of  .th,e  fps,-. 
tellum  causes  the  sudden  and  forciljle  discharge  of  the  cpi^tepts.  ot 
these  loculi  (through  the  rupture  of  the  cellular,  tissue  at  thei  ^p^ 
pf  the  rostellum)  and  its  protrusion  in.  the  form  of  two  viscid  gla^iid^*, 
which  coalesce  into  one,  after  which  the  rostellum  rapidly  coUapseft 
and  contracts.  .!.....(.  ,;    . 

The  pollen-masses,  when  freed  from  the  anther-case,  fall  npturallj^ 
upon  the  rostellum ;  they  are  retained  there  by  their  viscid  ^(and-liij^ 
contents,  and,  breiaking  up,  the  pollen-grain?  become  (by  the  C5mi^ 
traction  of  the  rostellum)  applied  to  the  subjacent  stigpoatlq^surfpic^ 

The  author  adds  remarks  on  the  structure,  of  the  rostellum  in 
allied  genera  of  Orchideae,  and  indicates  some  of  the  more  impoitan^ 
morphological  changes  to  whicji  that.oi^gan  is  subjected,  in, cpnpj^cf 
tion  with  the  development  of  various  appendages  tp  the  polumu^ifm^ 
pollen  in  the  same  natural  family^  ,„  .  .       ... 


BQOLOC^ICkAJi  aOCCBTY.        .     i  >     .1...    -j 

November 23^  ld52.--4>r.  Gmj,  F.nS.,Tic^^Vm\dmt^milm(^^ 

ff 

1.  Note  ok  the  Oo^t?#A  (Bos  frontalis)  br  WEiSTEttN  Ii^biiV 

CALLED  *' THE  Bison  "  BY  English'  ftEsiDirt«iTiS.  '   ■  '!    * 

ByCapt.  J.  WYCLtr^E  Thompson.      ,       '    '^^^  ;' 

,20th  Npy.  Jl«5JL 

The  size  of  the  be^at  I  cannot  atate  with  an^  exacitness,  liairag  iuid 
no  means  of  j|id[gingi.b^ond  forming  an-  Qatimate  iby.  the  ^tji^-^thm 
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etBMikk  as  it' 'lay  on  ' the'' ground  ibefiMre  mei  The  eomrnon ^report 
msDiigst  Indiim  spovtsiAen  iSj  <^hat  tlie  old  bull  stands  1^  liands 
(6'£eet4  hiehee)  «ttlle  shdu)<)er.  Upon  wfaat-gk<oands  this  eetimate 
rests  I  cannot  say^  but  it  is  in  some  degree  eonfinned  hy  usy  own 
impre^ion,  that  an  pld  bull  was  pretty  nearly  equal  in  height  and 
bulk  to  one  of  the  very  largest  of  the  Lonaon.  dray-horges/  The 
colour  is  chocolate-brown,  deepening' in  shade  oh  the  belly;  the 
lowei"  part  of  the  leg  is  of' a  dirty  yellow-brownish  white  from  the 
foot  ttpwatds  to  a  littiie  aboie  the^knee  in  the  fore  and  the  hoclc  in 
the  hind  kg,  the  Khe  of  diSmarcatioU  between  the  white  and  the 
chocolate  being  abtupt,  as  In  a  '  white-Stockinged '  horse.  The  pro- 
fSJe  of  the  face  is  decidedly  cutyed,  the  pairt  or  the  forehead  between 
tiii^  horns  Js  excessively  riai^ed  in  a  kind  of  ridge,  of  which  traces  are 
to  be' Been  in.the  skufts,  though  in  these  it  is  much  less  strongly 
iflaTked  thap  in  the  live  animal.  The  shoulder  is  raised,  not  in  a 
hurnp  like  that  of  the  Brahminee  buH  or  common  Indian  ox,  but  in 
h  tind  of  tidge,  giving 'the  ideit  that  the  spine,  beginning  at  the 
shoulder,  had  been  unnaturally  raised,  and  carried  at  that  elevation 
some  way  to  the  rear,  and  then  allowed  suddenly  to  drop  into  the 
ordinary*  level  of  the  back.  The  forehead,  including  the  high  ridge 
between  die  horns,  inclines'  to  ash-colour  j  the  tail  is  small  and  short. 
Thfe  only  part  of  the  country  in  which  I  have  met  with  these 
animals  is  on  the  ''  Suhyadri'^  mountains  or  "Western  Ghauts,**  a 
narrow  bdt  of  wild,  broken,,  and  thickly-wooded  country  dividing  the 
high  lands  of  the  Deccan  or  Maratha  country  from  the  low  land  of 
the'Cpncaii  or  country  bordering  the  margin  of  the  sea.  This  Ghaut 
country  is  of  most  peculiar  appearance :  anything  that  can  be  called 
t  plain  does  hot  exist*  in' it ;  it  is:  a  succession  of  the  most  rugged 
hUls  and  pf  the  most  wild,  deep  ravines  ;  the  whole,  with  the  excep- 
tion of  here  and  there  a  bare  ridge  of  hill,  covered  with  a  dense  iilass 
of  bushes,  brushwood,  tall  ferns  and  flowering  plants,  so  thick  that 
it  is  frequently  necessary  to  clear  a  road  with  bill-hooks  ;  imbedded 
in  t!his  mass  of  vegetation  lie  broken  crags  of  brown  rock ;  above  all 
fliis  rise  clumps  of  forest  trees,  and  above  these  again  rises  some 
rugged'  MU-fiide  crowned  by  a  bare  perpendicular  scarp  of  black  rock. 
ThS  Hnd  at  country,  which  in  every  part  that  I  have  viaated  forms 
a  Ihit  6f  demarcation  between  the  Concan  and  the  Deccan,  and  con- 
sequently stretches  in  point  of  length  over  a  wide  extent,  is  in  point 
of  breadth  inconsiderable,  occupying  no  larger  space  than  must  ne- 
cessarily be  covered  by  a  raouDtain'range  with  broken  and  irregular 
spurs.  As  you  will  perceive  from  my  description,  it  is  a  country 
wlM^^'owd  would  scarcely  think  adapted  to  huge  cattle  like  the  Bison, 
but  tb^jjdo  inhabit  jX,  apdhold  to  it  most  rigorously,  as  I  never  saw 
oir  heard  of  pn^  ^ithjex  in  the  Comcan  or  the  Deccan.  Occasionally  they 
make  their  appearance  on  the. borders  t»f  this  country>  and  do  great 
damage  to  the  small  fields  of  com  which  the  natives  cultivate  on  the 
very  verge  of  the  forest ;  choosing,  as  I  gather  from  the  natives,  the 
i»ght  for  their  operations ;  but  their  usual  abode  is  in  the  depths 
df  the  OfaMiit<M3Piittlvy,  as  >  not  <inly  acre  they  invariably,  when  sought 
fev  by-j^fcwtwien,  foand  in  the  very  depth  of  the  thick  forest,  but 
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constant  traces  of  them  may  there  be  met  ivith ;  as  for  iivrtaiice^ 
crossing  a  little  open  glade  in  the  forest,  coyered^  as  is  sometimes  the 
case,  with  nothing  but  a  long  thin  diy  grass,  it  is  not  unusual  to  see 
half  a  dozen  patches  where  uxe  squashed  and  flattetied  grass  shows 
where  the  Bison  has  been  sleeping ;  and  the  natives  frequenUy  pcnnt 
out  a  bed  of  a  greener  and  more  delicate  kind  of  grass,  and  show 
where  it  has  been  cropped  bj  the  grazing  Bison. 

The  usual  method  of  hunting  these  beasts  is  to  take  up  a  poat 
commanding  some  narrow  pass,  and  throwing  from  fifty  to  a  hundred 
beaters  into  the  forest,  to  form  them  into  a  cordon,  which  driving 
the  Bison  before  it,  contracts  as  it  approaches  the  paj»s  and  forcas 
them  through  it  under  the  fire  of  the  hunters.  The  Bison,  when 
stirred  but  not  as  yet  much  alarmed  by  the  distant  line  of  beaters, 
are  usually  seen  plodding  aloog  with  a  slow  heavy  gait,  and  with 
their  heads  carried  low.  When  under  these  circumstances  I  have 
been  able  to  obtain  a  clear  view  of  them,  they  have  struck  me  by  a 
resemblance  in  general  figure  to  the  North  American  Bison^  of  which 
I  have  seen  specimens  in  England :  they  have  a  heavy,  compact, 
short-necked,  thick-headed  look,  which  distinguishes  them  most 
strongly  from  the  long-faced  dolorous-visaged  tame  buffalo  of  India. 
When  disturbed  by  the  closer  approach  of  the  beaters,  they  break 
into  a  heavy  lumbering  trot,  which  under  circumstances  c^  violent 
alarm,  they  exchange  for  a  furious  rush,  in  which  they  go  straight 
through  the  jungle  as  a  horse  might  burst  through  standing  corn, 
making  the  toiesi  ring  again  with  the  sound  of  crashing  boughs ; 
and,  as  they  cleave  their  way  through  the  dense  masses  of  bush^ 
making  their  progress  visible  by  a  long  track  of  waving  branches 
tossing  above  them,  like  the  wake  of  a  ship  at  sea»  I  have  been 
posted  on  the  ridge  of  a  hill  so  far  away  from  the  Bison  that  they 
looked,  when  I  caught  occasional  glimpses  of  them,  no  bigger  than 
terrier  dogs,  and  yet  have  heard  the  incessant  crashing  of  die  jungle 
quite  loud  as  the  game  moved  to  and  fro. 

They  have  a  great  reputation  for  ferocity  amongst  both  the  English 
sportsmen  and  the  native  hunters ;  and  this  reputation  is  in  some 
degree  borne  out  by  the  fact,  that  within  no  very  great  number  of 
years,  and  within  a  limited  extent  of  country,  two  English  offioeiB 
have  been  killed  by  them.  Nevertheless,  although  I  do  not  at  all 
doubt  that  they  can  be  on  occasion  savage  and  dangerous,  I  can  aaj 
from  experience  that  their  ferocity  is  much  exaggerated*  I  hate 
seen  a  good  many  Bison,  but  never  yet  saw  one  that  did  not  show  a 
strong  desire  to  avoid  me  if  it  possibly  could.  That  when  wounded 
or  finding  their  line  of  retreat  blocked  up,  they  will  chargei,  there  is  no 
kind  of  doubt ;  but  excepting  these  extreme  cases,  they  will  usnallyy 
on  catching  sight  of  a  man,  give  a  start  with  aUttle  back-jump,  much 
as  an  antelope  does  when  catching  sight  of  a  startling  object,  and 
then  plunging  into  the  thickest  forest,  hold  their  course  in  the  direo* 
tion  which  will  carry  them  the  farthest  and  soonest  out  of  tha  neigb^ 
bourhood  of  human  beings. 

They  usually  go  in  small  herds  of  four  or  five,  though  I  have  I 
think  seen  as  many  as  seven  or  eight  together.    Thaagh#  from  iti 
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great  size,  the  Bison  is  not  a  difficult  animal  to  hit,  it  is  hy  no  means 
an  easy  animal  to  bring  down.  One  shot,  accurately  placed  behind 
the  shoulder,  will  bring  him  down  never  to  rise  again  ;  but  you  might 
as  well  fire  into  a  hay-stack  as  hit  him  anywhere  else.  And  even 
when  brought  down  and  brought  to  the  last  gasp  by  a  well-directed 
shot,  the  tenacity  vrith  which  he  holds  on  to  the  small  remains  of 
life  is  wonderful.  I  have  fired  at  a  fallen  Bison  with  the  muzzle  of 
the  gun  within  a  foot  of  his  head,  and  yet  he  kicked,  and  before 
dying  rolled  himself  quite  over ;  I  remember  once  putting  my  gun 
so  close  to  the  back  of  the  head,  just  behind  the  horns,  that  the  hair 
smoked  fVom  the  flash  of  the  powder,  and  still  the  animal  breathed 
for  some  time. 

The  natives,  though  they  hold  the  ferocity  of  the  Bison  in  con- 
«ideralbe  respect,  yet  do  not  seem  to  consider  him  an  animal  of  very 
acute  perception.  I  remember  a  "  shikarry  "  or  native  huntsman 
pointing  out  to  me  a  patch  of  long  thin  grass  lying  close  by  the  side 
of  a  small  path  across  a  hill  top,  and  affording  nothing  that  I  should 
have  considered  very  good  concealment,  and  telling  me  that  I  might 
safely  on  emergency  lie  down  in  it  and  let  the  Bison  pass  along  the 
path.  I  forget  whether  it  was  at  this  very  spot,  or  at  one  precisely 
Kke  it,  that  one  of  my  beaters  put  this  stratagem  into  practice  and 
allowed  the  animal  to  pass  close  beside  him. 

The  flesh  is  I  think  the  finest  beef  I  ever  tasted.  The  natives  of 
"  Caste,"  holding  the  Bison  in  reverence  as  a  species  of  Cow,  refuse 
to  eat  him,  and  even  in  some  cases  refuse  to  show  him  to  the  hunter, 
though  their  reluctance  to  this  last  may  generally  be  overcome  by 
money.  The  out-caste  tribes,  those  whom  people  in  England  call 
**  Pariahs,"  have  no  such  scruples,  and  the  instant  that  a  Bison  is 
killed  light  a  fire  by  the  carcase  and  sit  down  and  gorge  themselves. 

"When  I  was  in  India  I  tried  to  get  one  or  more  Bison  Calves  for 
the  Zoological  Society,  and  offered  the  natives  what  to  them  were 
large  sums  of  money  if  they  would  bring  me  one.  They  never  suc- 
ceeded ;  partly  from  the  real  difficulty  of  the  undertaking,  still  more 
I  fancy  from  the  unwillingness  of  the  Hindoo  to  do  anything  unusual 
or  contrary  to  '^custom  ;"  they  reflected,  I  do  not  doubt,  that  their 
fathers  had  never  been  requested  to  catch  a  Bison  calf,  and  could  not 
comprehend  why  they  should.  I  myself  twice  surrounded  a  calf  with 
a  circle  of  beaters,  but  in  both  instances  it  broke  the  line  and  escaped. 
Calves  sometimes  fall  into  the  hands  of  the  natives  by  accident,  and 
I  hare  seen  a  young  one  so  caught,  which  unfortunately  died  in  the 
possession  of  an  English  officer,  who  had  bought  it  from  its  captors. 

All  the  natives  with  whom  I  have  spoken  on  the  subject  are  firmly 
persuaded  that  there  are  two  distinct  species  of  Bison.  To  these  two 
species  they  give  the  name  of  "  Gouwa  "  in  common,  but  distinguish 
them  as  tne  "  Myse  Gouwa  *'  and  the  "  Gaee  Gouwa."  "  Myse  " 
signifies  the  common  domestic  buffalo  ;  "  Gaee "  the  domestic  cow. 
I  never  succeeded  in  getting  any  man  to  give  me  a  clear  explanation 
of  what  he  imagined  to  be  the  difference,  but  I  have  found  the  belief 
so  universally  spread  amongst  those  natives  who  have  the  best  oppor- 
tardties  of  knowing,  that  I  do  not  think  it  altogether  to  be  dis- 
eredited. 
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December  14,"1852.-^T>r.  Gray,  P:R.8.,  Vice^PiPe^^trilitKebhafr/; 

.1    '  ■         .     '    ._.'■#■'_'••■»•»•       •  ■« 

.  NOT^  ON  tH8  ANi/EOMV  OB  TiiB.  laSoKAHCtAipiOO^     ..  i 

;      ,    By  PnoFessoa  Ow^m«  FJl^.,  y;PjZ.S*i<itEC4.  t  n-  .i.«>:  •:!, 

The  specimett  of  the  above  rate  spedes,'  the  firisl  thiit  hid^  V^! 
exWbited  alive  in  Europe,  \^ats  a  fWfl-growa  kni  komfei^^hkt  'i^edt' 
female,  having  lived  In  the  Society*^  Menagerie  single  th6' 8th  of  Oc- 
tober, 1848.    It  had  suffered  from  a  disease  in  the  tail,  for  whicH* 
niore  than  half 
was  Veil-healed 
mhVi  deatH,  Which  tooTc  place 

dissection  did  not  bring  to  light  any  well-ma'^ked  morbid' appear- 
ances.    ••■••■  .........  ...   ,..-   -'j-^'^  •■  >^ 

The  external  characters  of  the  animal  have  bfe'^n^b  Wdl'  rfeacrili^d'' 
and  illuiStrated  by  thelearticd  Dutch  naturalists,  Mte.'Mlilier  and 
Schlegel,  that  further  remarks  on' them' nia^' b'^  hfei'^di^pen^d  WJthV'' 
the  chief  irtodifldations  6f  the  Ktoigato'o-form  Which  adapt  Ihte  herbi- 
vorous marsupials  of  the  present  subgenus  to  thei^'ringulai' &j^lere  oi  [ 
eristence,  are  aredtiction  of'the  length  of  the  hitid-mnh's^  ^,^ore^ 
near  equality  with  the  fore-limbs,  which  are  proportionally  longer .' 
and  stronger  than  in  the  land  Kangaroos  :  th^  claws  of  the  jirlricSpal/ 
toes  in  both  limbs  are  longer,  stronger,  and  more  cu^v^d'-thisiil  'In'  * 
other  Macropodidik ;  they  Are,  in' fact,  the  chief  InstrumintseiiibBiig^^' 
the  Tree-Kangaroos  to  maintain  a  firth  hold  dn  tte  1)ranches:oFtte 
trees  in  which  they  habituaHy  reside. ■  m1  .     .... .  i  r,.  .,  .•  .o 

As  the  bones  of  the  animal  dissected  are' still 'tii  Wiic^atioti;  itiW; 
remarks  tbat  the  osteology  of  the  liendrotagus  rtitiY  ie(]j(iir^y'^ 
communicated  at  a  future  meeting.  '  "        -  -      <       »  •  j  - 1- 

Before  commencing  tlie  dissection  the  wefight  ftf  the  Muitial  WaS'^ 
taken,  which  was  16  lbs.  avoirdupois.  "     .     '      '  '     "'*;' 

The  length  of  the  fenimal,  from  the'mntzte  to  the  etid'  of'  the  tafl,*' ; 
was  2  feet  I  inch ;  the  lengtli  of  the  head  was  4  infehes  9  lines;  ^'  \ 
length  Of  the  fore-Hmb,  from  the  head  of  the  humerus,  was  12  ih^fes ;"" 
that  of  the  hind-limb,  from  the  head  of  the  femur,  1  foot  6  iiichiia^ ' ''^ 

The  dental  formula  was  :-i|^,  e  ^.  i^  ^^  !P^^^:^  i  1^?',! 
canines,  confined  aa  above  iodit^ted^.to.tbeiuppeft^,  W^ff^^nwolVvi 
smaller  than  in  tbet  Potoroo^i  indicative,  of  it.qlo^r  .affi^i^  ^  t^;.i 
Kangaroo  family,  which  aifinity  was  further  manifest^ byi ^^ftHm^n; 
and  structure  of  the  Etomaoh*  The  prenpi^laris  pc^^^t^  the.grn^ 
anterq  posterior  etxtent  characteristic  of  .thye  .$idi)^nus>f^<jr^^!(^ri4«,|;.i 
they  are  trencl^nt,  with  many  mioiutte  vertiaal^  groav^  i  <;t)^,I^yH^: 
upon  eapb  qther  like  .the  Uadea  oi^ci38qfSi*aad'nuMt,p€fffprn).4a¥^4^ 
portantpart  uucuttiug  off  thp^eiavi^a^r  fruit,  q^  dlYi^iug'^ft^r-tpeydr 
are  detached>  th«!  natural  objeots  oi  £d/9d.of  the  TF«^^9^aRPQ9<«i  ttlii^ia 
true  motoi»  are  double-bridged  4ranflverfteily»i.aa  ip  t^  Mf^ft^W^^^'  > 
generally.  ....V; 

The  tong^  13  lon^jianrow^  depteased^  with  «  ^mootbi^a^d  ^ff^ 
dorsum,  showing  three  fossulate  papillae  at  its  ^ba^e^  i^^o^ilg^  m  A  • 
triangle  with  the  base  turned  forwards  :  the  M4icr0pm  ^iskl^  bift  a 


Mflgle^' 


,_.*  ^(iflfulat^  pf pUU|H£M.  thfl  ^  qf  t^e  tongue.  ;Tte  ^pjglottiB 
is  broad  and  large,  alightly  emarginate  at  its  midine  part. 

The  ai80]»hagu^  U  ensbeiukil  to  tkc  bodies  of  thedontJ  tertebne 
by  e  broad  fold  afldm^eural  membrenMi-  it<  (s  continued  into  the 
abdoroen  for^bout^Siiicaes  belbri  ttnatitiUngiatbtikonnich.  The 
cljamet^r  f>i,tiie  Xn\i,e  jp.a  sj«te  of  »;onttac,tion,,i*  pa^j-  3,  lii;ie8,  until 
'ffithui  AH; incli.of  its  tcrpninfitioii^wtien  it  twgiits.gca^uaflj  to  ex^aqd. 

.A'se^QS  of  v^-raarfied  fa^cjcuH.of  niuscuUi;nlire^  come.  ooTirom 
ajx  oV|iqi)^  tracf:of  the  external' surface  of  the.  tstTnipaljon  of  theceso^' 
pf(E^^  Jfij^  diverge  ,in  oblique,  curyep  i^bich  Jjattly  ^unro.Ufli  tjiat; 
tei^iqt^QCt  Ijefpre.  the  fascicuu  eprea4  up.on  tjie  stqmacji  itself.  TKe , 
cesoph^ij^  teriflinnt^a,  4.i;ichea  from  (hf.cwilific.end.of  this  hag,, 
wti^ti  i^  ionii?4  by  OM  Iff  the  pQuclies  of  the  .aaqeulated  ?art,  of  tlie, 
stomach,  the  sacculated  structure  he'mg  continued  through  five'Six(ha 

of  the  .,.,.:■ '■■.■:.-.' 

Th(  in^ifr^d,ajpiig  thp  gfe^t^  ciirjidture, 

whan  ,S  imjhei;  the  cirpwiifereace  at  the 

mtcidl'  ^  1,1,  iachos. ,  The  W<^cuU„fli;e -fprmed; 

cbieQj  s»Qne  aloiigthe  fro^t,  the.ouiei;alo}ig  , 

the  b?  ,  and  by  aihird  of  nwrower  ^xtent  , 

alpng;  ■oili  which  the  eplplooq.is  coiitifuied. 

Thep       _ ^ fifteen  ip  nmnhef ;  the  terminal  part, 

of  (he  org^n|V|bich  ,ha3  the  form  ofasiraple  digestive  stomach,  mea- 
suresa^out  6.iaclies  Bl^as  the  greater  purvature,  X^e  dicuiuference, 
of  the  pylorus, is  2  inches  ,9  line:;.  ,  irhe..du,C>den^ni  expands  at  its,. 
commencemeot.  The  epitheliunv  L;. continued  fi;oni  the  uesophagns 
fot.a  br^tti'9^^  W'^'i^.  dowi|  ifyfi  poetefipr  surlaca  of  the  stwnach, 
andofliH^M  down  the.  aaleri(;«\  surftwe,.aM  thenc?  is  continued 
slightly  diinimshiiig  in  breadth  3  inches  towards  the,  pyloric  end  of. 
the  ^^jj)flc^^  ai^  3j  ii^che^^Jpjf^r^  lie. cardiac  end.  .The  rest  of  the 
cavity  is  hned  with  the  usual  gastric,  vascular  membrane,  the  surface 
of  :whif;h,is  ^diyprsi.fied , by  patches  of  follicular  apertures  along  the 
uppiBr  curvfltHre  ,of  the  ^atpipach,  which  patches,  increase  in  hreadth, 
as  they  approach  thp.  true  dige^(iv.9  portion.  At,  the  cardiac  orifice , 
two  parallei,  lot^tudina3  ndgea  extend  8]pi;ig  the  lesser  curvature  to  . 
the  .pyloric  end  of  the  stomach,  '2§  lines  in  hreadth  and  7  lines  apa.^, 
formiiig  a  channel  of  that  width  leading  from  the  cardiac  towards  the 
pyloric  orifieb ;  '^th  the  mubnilar  itnd  the  mucous  coats  of  the  sto- ' 
miieh  itic^Mct  ill  thickness' towards  the  pylorus,  which  is  defended  by 
an  (^que  ridge. '  -        * 

In  the  great'  Kan^roo  the  cardiae  end  of  the  sacculated  stomach  ii 
bifid,  and  the  epithelium  lines  one  of  the  cufe-de-aac :  in  the  rock  Kan- 
eatoo  (ifa*p.  ptrmcitlatUf)  the  cardiac  end  terminates,  aa  in  the  Tree- 
Ksngsroo,  In  a  airigle  cnl-daimc.  In  the  Hyptiprymrti  the  whole  of 
the  SBceulsted  stniCtiffe  of  the  atomitch  is  aa  the  lefl  side  of  the  ter- 
mination of  the  teaet^ogU^,  whewas  in  the  liendrolagna,  as  in  the 
true  Kangaroos,  the  major  part  of  that  structure  is  to  the  light  of 
the  cardiac  orifice. 

The  intestines  were  9  ftet  in  length,  the  small  inteBtinee  b«Bg 
6  feet,  th«  huge  3  feet. 

Ami.  if  Mag.  N.  Hilt.  Ser.  2.   Vol.xn.  29 
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The  drcumferenoe  of  the  cttcnm  is  5  inches,  the  length  the  same. 
It  is  simple,  and  terminates  obtusely  without  diminishing  in  diameter. 
The  ileo-c«ecai  aperture  is  in  the  form  of  a  narrow  transverse  slit, 
4  lines  in  extent,  with  a  tumid  margin  opening  upon  a  fold,  which 
partially  denotes  the  boundary  between  the  csecum  and  colon.  Thei« 
is  a  patch  of  laminated  glands  at  the  beginning  of  the  colon,  and 
smaller  patches  in  other  parts  of  that  intestine. 

The  parotid  gland  is  of  large  size,  and  extends  far  down  upon  the 
neck. 

The  liver  is  relatively  small,  and  was  situated  in  the  right  hypo- 
chondriam  :  it  consists  of  a  right  and  left  lobe,  the  former  subdivided 
and  the  latter  giving  off  the  SpigeHan  lobe.  The  large  gall-bladder 
was  loosely  suspended  in  a  deep  cleft  of  the  right  lobe.  The  coats 
of  the  ductus  choledochus  are  thickened  before  the  termination  of  the 
duct,  in  common  with  that  of  the  pancreas,  in  the  duodenum.  The 
spleen,  as  in  the  Great  Kangaroo,  is  T-shaped. 

The  heart  showed  the  usual  marsupial  structure  in  the  presence  t»f 
the  two  distinct  superior  vence  cavae,  and  the  absence  of  the  '  fossa ' 
and  '  annnlus  ovalis.'  Both  right  and  left  lungs  were  cleft  at  their 
anterior  margin,  and  a  large  azygos  lobe  was  developed  from  the 
former,  and  occupied  the  part  of  the  posterior  mediastinum  between 
the  pericardium  and  diaphragm. 

The  larynx  agreed  in  structure  with  that  of  the  Great  Kangaroo : 
the  glottis  being  widely  open,  and  the  chordae  vocales  very  short  and 
rudimentary  at  the  fore  part  of  the  '  rima.' 

The  kidneys  presented  the  usual  simple  conglobate  structure.  The 
ureters  passing  through  the  vaginal  loops  terminate  close  together 
14  lines  from  the  communication  of  the  urethra,  or  neck  of  the  blad- 
der,  with  the  uro-genital  canal. 

The  ovaria,  about  8  lines  by  4  lines  in  size,  presented  a  wrinkle 
cerebriform  surface.  A  cyst  of  near  an  inch  in  diameter  was  deve- 
loped from  the  left  ovary.  The  oviducts,  about  1^  inch  in  length, 
terminate  each  in  a  subcompressed  elongated  uterus  1  inch  by 
3  lines.  Each  uterus  opens  by  a  distinct  os  tincse  into  the  fhndus 
of  a  vagina,  with  a  median  cul-de-sac,  extending  I  inch  3  fines  be- 
yond the  commencement  of  the  lateral  bent  vaginal  canals.  These 
canals  are  about  3  inches  in  length :  they  presented  a  finely  longitu- 
dinally plicated  inner  surface,  with  a  semilunar  valvular  fold  5  Bnea 
before  their  termination  in  the  uro-genital  canal :  the  length  of  this 
canal  is  2  inches  :  it  then  opens,  with  the  rectum,  into  a  short  and 
wide  common  cloacal  vestibule,  closed  by  a  strong  sphincter  muscle. 
The  lateral  bent  vaginal  canals  are  shorter  in  proportion  than  in  the 
Macropus  major :  but  the  median  vaginal  cul-de-sac  was  closed,  as 
in  that  species. 

In  a  specimen  of  the  Macropus  Bennettii  which  I  dissected  in  1845, 
I  detected  a  natural  aperture  of  communication  between  the  median 
cul-de-sac  and  the  urogenital  canal.  I  had  the  pleasure  of  showing  the 
specimen  to  Dr.  Poelman,  during  a  recent  visit  of  that  eminent  Com- 
parative Anatomist  to  the  Hunterian  Museum,  and  of  thus  confirming 
the  observation  which  he  had,  independently,  made  of  a  similar  mo* 
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difiofttion  of  the  female  generative  organs  in  a  spedmen  of  the  Ma- 
oroptu  Benneitii  diaseeted  by  him  at  the  Uniyersitv  of  Gand  *, 

The  hrain  of  the  Dendrolagus  inustus  T^eighed  6  draohms. 

The  cerebral  lobes  weare  smooth^  and  showed  onlj  a  short  linear 
indentation  above  the  anterior  part  of  each«  There  was  no  trace  of 
supra-ventrioular  commissure  (corpus  callosum)»  and  in  all  particu- 
lars save  the  more  simple  external  surface  the  structure  of  the  brain 
eorresponded  with  that  of  the  Great  Kangaroo  as  described  ia  the 
*  Philosophical  Transactions^  for  1837.  The  proportion  of  the 
weight  of  the  brain  to  that  of  the  body  is  as  1  to  230 ;  in  the  Ma- 
^opus  majwr  it  is  as  l.to  800,  the  comparison  being  made  on  the 
body  of  a  large  old  male.  The  difference  between  the  lai^e  and 
small  species  of  Kangaroo  depends  on  the  brain  not  increasing  in 
proportion  to  the  increase  in  the  bulk  of  the  entire  animal.  The 
smaller  species  in  any  natural  family  of  Mammalia,  resemble  the 
foetus  of  the  larger  speeies  in  the  greater  proportional  size  of  both 
^  bvain  and  the  eyes. 

On  thb  Monkeysi  of  the  Amazon. 
By  Alfred  B»  Wallace. 

The  great  valley  of  the  Amazon  is  rich  in  species  of  Monkeys,  and 
during  my  residence  there  I  had  many  opportunities  of  becoming 
acquamted  with  their  habits  and  distribution.  The  few  observations 
I  have  to  make  will  apply  principally  to  the  latter  particular.  I  have 
mvself  seen  twenty- one  species ;  seven  with  prehensile  and  fourteen 
with  non-prehensile  tails,  as  shown  in  the  following  list : — 

3  Howlers,  vis.-^Mycef 0^  ursinus,  M,  carmfa  ?  and  M,  Beelzebub  ; 
1  Spider  Monkey, — Ateles  paniscua ; 

1  Big^beilied  Monkey  (Bam^c^  of  the  BrasiUans),— -*£a^oMna7  JTtim- 

boidiii ; 

2  Sapajon, — C^ue  graoiiis  (Spix)  and  C.  apella  ?  ; 

4  Short-tidled  Monkeys, — Brackyvrua  couanu,  B,  ouakari  (Spix), 

Bi  rubicmndue  (?  Calvus,  B.  M.),  and  a  new  species ; 

2  Sloth  MonkefB^-^-Pithecia  irrorata  and  an  undescrifoed  speeies; 

3  Squirrel  MonkesySy-^alHthriss  aciureus,  C,  pereonatus  and  0.  tot" 

qitatne; 

2  Noctamal  MonkeySt-^Nyotipitheew  irimrffa^m  and  N»  felinue ; 

and 

3  Marmoset  M(mkejBy'*^aeehua  bieoUr,  /«  tamarin  an'd  a  new  spe- 

cks. 

The  ttowling  Monkeys  are  generally  abundant ;  the  diflPerent  spe- 
cies, however,  are  found  in  separate  localities ;  Mycetes  Beelzebub 
being  apparently  confined  to  the  Lower  Amazon,  in  the  vicinity  of 
Para ;  a  black  species,  M,  carayal,  to  the  Upper  Amazon ;  and  a  red 
species,  M,  ur sinus ^  to  the  Bio  Negro  and  Upper  Amazon.  Much 
confusion  seems  to  exist  with  regard  to  the  species  of  Howlers,  owing 
to  the  difference  of  colour  in  the  sexes  of  some  species.    The  red  and 

*  BuUttiii  de  I'Aaad^mis  Royale  de  Bsimiia,  ton.  xviii.  p.  599. 
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the  black  spedjsa  of  the  Amazoxi,  bovemer^  ax^.oi  Ae  wpp^cciIqims  m 
both  sexes.  The  species  of  this  genus^are  seminoctarnal  iaii^ 
habits,  utterixig  their  cries  late  in  Ihe  eyeing  avid  befiTrejBuim&e,  and 
also  on  the  approach  of  rain.  Hnjnboldt  obiaeryes,  ih^i  the  ^r^men?- 
dous  noise  they  xni^ke  can  only  be  accounted  foi:  by: the  .greiat  XMuor 
bers  of  individuals  that  unite  in  ita  production^.  J^y^osm  abserya- 
tions,  and  the  unanimous  testimony  of  the  Indian^,  prave  tfbia  nptlp 
be  the  ease.  One  individual  only  makea  the  Jiowli^;  :(vhi<^h,ia^oeih 
tainly  of  a  remarkable  depth  and  volume  and  curipuslymodujb^ed} 
but  on  closely  remarking  the  ^uddenne^  irith  ¥hi<^  ;tiicea,4e9t{and 
again  comnienpes,  it  is  evident  that  it  is  .produced  by  iq^h  .ai^nial> 
which  is  generally  a  full*grown  male.  On  dissecting  the  tl^aft,  jm4k 
of  our  wonder  at.  the  noise  ceases ;  for  beside^  t^e  bony  ve^^el.fpriQ^d 
by  the  expanded  ^Sos  hyoides/'  there  is  a  atvopig  muscular, a^pava^tiB 
which  seems  to  act  as  a  bellows  in  fonoing  abpdy  of  airijl;hrai|igfa  the 
reverberating  bony  cavity,  ,    .    .  m  ,f.:    •-  ^  - 

Of  the  genus  Atele^^  the  {oux-finjgei^^d  Spidep:  Monkeys^  one  ^cu^a 
is  found  orily  in  the  Guiana  digtnct,  north  of  tj|e.Ai3Q2|ZQn:J^d<Bio 
Negro.  Another,  probably  Atele^  a<i«r,/ iuhabits  ,thQ  West-^Bf^ 
district  on  the  river  Purus,  .  Theaetmonke|rs.are;4oWiiu  tbeii5;iao» 
tions,  but  make  great  use ,  of  their  prehensile  tai},  by  yrjiich  they 
swing  themselves  froni  bough  to  hough »  ai^d  i  \k^^  h^ik,  infomaed 
that  two  have  been  ^en  to  join  together  by  tb^ir  h^nd^ani  pfeh^ 
sile  tails,  to  form  a  bridge  for  their  young  ones  to  pass  over, ; .  The 
Indians  also  say,  that  this  animal  generally  moves  suspe^ndj^d  .beneath 
the  boughs,  not  walking. on  them-  •     .        .•...,  'i. 

The  next  genus,  Lagothrix,  is  a  very  interesting,  one,  being  ignite 
unkuoTTn  in  Gi:pana,a^4i£9st<enLBri(zil4  Th^.^^ciies^I  aa»#pq^i|iiHinted 
with  (fj.  Humboidtii)  is  found  in*  tb^  distij^ct  90iiib-WPPt  of  t^€|.IUQ 
Negro,  towards  the  Andes,  .which  I  «all  the  Ecnadpr  dif  |b?i(Jit  of  Ah^ 
Amazon.  They  are  remarkable  for  their  thick. woolly .g^^y,fiw,[th^ 
long  prehensile  tails,, wid^'vejcy  mild. di(ipQsitiQft-  ;  J^i^e  .^ppesiAotar 
zon  they  are  the  species  most  frequently  seen  tame,  and  ^r^^,  gri^i^ 
favourites,  from  their  grave  cq^ntetna^oes,.  zn^r^^resemblM^  ^^  Iwi^ui 
face  ^an, those,  of  ax^y  other  JVLQi^k^ys^- their,  qujiet;  q^j^p^rs^  >n^  |^ 
great  aifeptioiv  and  .docility  tjhfiy  exhibit,  I  had  thicee  of /theiftiifijp? 
several  months  before  leaving  Brazil,  and  they  .were  .09  Jbio^d  with 
me  at  the  tinjie.the .ship  wa^bi^nt^when,  with  theic^i»p.aniws,4^ 
all  perished,  .^,     •  i, .  ,   - 

The  Sapajpn^  Maokegr^,,  forming  tl|fi..ge^us,(?^^^,.iappeaKi  t»:be 
more  generally  distributed,  and  the.  specie^  hftve  ^a  wider  CWtge^ 
They  are  also  frequently  domesticated,  but  offer  a  reipvirMWe  4pijin 
trast  to  the  species  of  the  last  genus,  in  their  constant  actiy^l;y,  a^d 
restlessness^)  and  they  have  the  character  of  bei^g  t^e.mosit /mis- 
chievous monkeys  in  the  country.  .  ;,,,    .-  „;; 

Each  species  of  the  genus  Bruohywu^  appeiu*3,to,be'Con4n[ed.4>  a 
particular  district.  The  B.  coimu  is  a  native  of  Guiana^  and  ^^ 
not  pass  the  Rio  Negro  on  the  west,  or  the  Amazon  on  tha  ,^<Hl^i 
The  jB.  ouakari  is.  found  on  the  Upper  Rio  Negroi;>the  i»  t^^ 
cundm  on  the  Upper  Amazon,  called  the  SpUmofBs.;  ^andj.anqt^pji 
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Upeded,  app«(ren<3y  tmdescribed,  is  fbtitid  on  the  lower  part  of  the 
bftme  river; 

Tbe  Sldth  Moiikeys,  forming  the  genus  Pithecia,  have  an  exten- 
sive rang©  fes  regards  the  genus,  hut  the  separate  species  seem  each 
(MAyfisiM'  ki  n  limited  space.  Of  the  ivra  species  inhahiting  the 
AtAHMtk  district,  one,  the  i*.  trforata,  is  found  on  the  south  bank  of 
the  Upper  Amaton;  and  another,  apparently  undescribed  and  ren- 
dered i^miirkable  by  a  bright  red  beard  round  the  fkce  and  under 
the  chin,  occurs  only  to  the  south-west  of  the  Rio  !Negro. 

Of  the  Httle  Squirrel  Monkeys,  one,  the  Callithrix  sciureus,  a  spe- 
cimen of  which  is  ntyW  in  the  Society's  Gardens,  has  an  extensive 
range,  heing  fbuad  on  both*  hanks  of  the  Amazon  and  Rio  Negro. 
The  0.  torquatus,  a  white^collared  species,  is  found  only  on  the 
Upper  Rio  Negro,  and  the  C  personatm  on  the  Upper  Amazon. 

Of  the  durious  Nocturnal'  Monkeys  forming  the  germs  Nyctipithe- 
cus  there  are  two  species  in  this  district ;  one,  vfhich  appears  to  he 
the  If,  Mvirgahes  of  Htimholdt,  is  found  in  the  district  of  Ecuador, 
west  of  the  Upper  Rio  Negro ;  the  othei*,  closely  allied,  probably  the 
N.ffflinus,  on  the' Upper  Amazon.  Their  large  eyes,  cat-like  faces, 
soft  woolfy  hair  and  nocturnal  habits  render  them  a  very  interesting 
group.  '  They  are  called  ** devil  monkeys'*  by  the  Indians,  and  are 
Midi  to  sleep  during  the  day  and  to  roam  about  only  at  night.  I 
have  had  spedmens  of  them  aKre,  but  they  are  very  delicate  and 
soon  die. 

Of  the  Mttrmozet  Menkeys  there  are  three  species,  though  none 
of  them  have  the  characteristic  tufts  of  hair  on  the  head.  Each 
species  seems  to  be 'confined  to  a  very  Kmited  tract  of  country.  The 
Jacfchtia  tamarin  is  found  only  in  the  district  of  Para,  where  it  is 
abundant.  Thfe  J,  bicolor,  a  pretty  grey  and  white  species,  I  have 
only  seen  on  the  Guiana  side  of  the  tlio  Negro  near  the  city  of  Barra. 
Another '  spefeies  entirely  black,  with  the  face  of  bare  white  skin, 
inhabits  the  district  of  the  Upper  Rio  Negro.  It  appears  to  be 
^ite  new. 

The  last  ^ree  gttiera  appear  to  be  to  a  great  extent  insectivorous, 
and  I  am  inttllned  to  .think"  they  also  devour  small  birds  and  mam- 
malia. At  least  those  I  have  had  alive  would  attempt  to  pull  into 
their  cttgels  tttiy  of  my  smaft  birds  which'  passed  liear.  'Hie  little 
black  Jaackui  last  mentioned  was  particularly  savage.  He  once 
seized  a  large  parrot  by  the  neck,  pulled  him  into  his  cage,  and  bit 
out  a  largd  piece  from  his  bill,  and  would  probably  have  destroyed 
it,  had  I  not  opportunely  come  to  the  rescue.  Two  other  small 
birds  which  approached  too  near  his  cage  he  seized  and  completely 
devoured. 

1  will  tiow  ihi^e  a  fe?w  remarks  on  the  geographical  distribution  of 
these  animals. 

In  the  varic/us  works  on  natural  history  and  in  our  museums,  we 
have  generally  but  the  vaguest  statements  of  locality.  S.  America, 
Brazil,  Guiana,  Peru,  are  among  the  most  common ;  and  if  we  have 
"River  Amazon"  or  ** Quito"  attached  to  a  specimen,  we  may 
think  ourselves  fortunate  to  get  anything  so  definite :  though  both 
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are  on  the  boundary  of  two  distinct  zoological  districtg,  and  we  have 

nothing  to  tell  us  whether  the  one  came  from  the  north  or  south  of 
the  Amazon,  or  the  other  from  the  east  or  the  west  of  the  Andes. 
Owing  to  this  uncertainty  of  locality,  and  the  additional  oonfbsion 
created  by  mistaking  alHed  species  from  distant  countries^  there  is 
scarcely  an  animal  whose  exact  geographical  limits  we  can  mark  out 
on  the  map. 

On  this  accurate  determination  of  an  animal's  range  many  interest- 
ing questions  depend.  Are  very  closely  allied  species  ever  separated 
by  a  wide  interval  of  country  ?  What  physical  features  determine 
the  boundaries  of  species  and  of  genera  ?  Do  the  isothermal  lines 
ever  accurately  bound  the  range  of  species,  or  are  they  altogether 
independent  of  them  1  What  are  the  circumstances  which  render 
certain  rivers  and  certain  mountain  ranges  the  hmits  of  numerous 
species,  while  others  are  not  ?  None  of  these  questions  can  be  satis- 
factorily answered  till  wa  hava  the  range  of  numerous  species  accu- 
rately determined. 

During  my  residence  in  the  Amazon  district  I  took  every  oppor^ 
tunity  of  determining  the  limits  of  species,  and  I  soon  found  thai 
the  Amazon,  the  Bio  Negro  and  the  Madeira  formed  the  Umits  be- 
yond which  certain  species  never  passed.  The  native  hunters  ar9 
perfectly  acquainted  with  this  fact,  and  always  cross  over  the  river 
when  they  want  to  procure  particular  animals,  which  are  found  even 
on  the  nver's  bank  on  one  side,  but  never  by  any  chance  on  the 
other.  On  approaching  the  sources  of  the  rivers  they  cease  to  be  a 
boundary,  and  most  of  the  species  are  £oimd  on  both  sides  of  them. 
Thus  several  Guiana  species  come  up  to  the  Rio  Negro  and  Amazon, 
but  do  not  pass  them  ;  Brazilian  species  on  the  contrary  reaeh  but 
do  not  pass  the  Amazon  to  the  north.  Several  Ecuador  species 
from  the  east  of  the  Andes  reach  down  into  the  tongue  of  land  J)o- 
tween  the  Rio  Negro  and  Upper  Amazon,  but  pass  neither  of  those 
rivers,  and  others  from  Peru  are  bounded  on  the  north  by  the  Upper 
Amazon,  and  on  the  east  by  the  Madeira.  Thus  there  are  four 
districts,  the  Guiana,  the  Ecuador,  the  Peru  and  the  Brazil  districts^ 
whose  boundaries  on  one  side  are  determined  by  the  rivers  I  have 
mentioned. 

In  going  up  the  Rio  Negro  the  difference  in  the  two  sides  of  the 
river  is  very  remarkable. 

In  the  lower  part  of  the  river  you  will  find  on  the  north  the  Jac^ 
ehm  hicolor  and  the  Brackyurut  Couxiu,  and  on  the  south  the  red- 
whiskered  Pithecia,  Higher  up  you  will  find  on  the  north  the 
AteUa  panUcuA,  and  on  the  south  the  new  black  Jaockua  and  the 
Lagothrix  Humboldtii, 

Spix,  in  his  work  on  the  monkeys  of  Brazil,  requently  gives, 
"  banks  of  the  river  Amazon  "  as  a  locality,  not  being  aware  appa- 
rently that  the  species  found  on  one  side  very  often  do  not  occur  on 
the  other,  though  the  fact  is  generally  known  to  the  natives.  In 
these  observations  I  have  only  referred  to  the  monkeys,  but  the  same 
pbeenomena  occur  both  with  birds  and  insects,  as  I  have  observed 
in  many  instances. 
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November  9th,  1854, — Professor  Balfour,  President,  in  the  Chair. 
The  following  papers  were  read,  viz.  s — 

1 .  "On  the  Associations  of  Colour,  and  Relations  of  Colour  and 
Form  in  Plants,"  by  G.  Dickie,  M.D.,  Professor  of  Natural  History, 
Queen's  College,  Belfast. 

This  paper  will  be  found  in  the  present  Number  of  the  Annals  and 
in  the  Society's  Transactions. 

2.  "  Record  of  New  Localities  for  Plants,"  by  Dr.  Balfour. 
Sinapis  nigra,     Dysart,  Mr.  Clay. 

Cuscuta  Trifolii,     Gleghorny,  North  Berwick,  Dr.  Balfour. 

AnagallU  arvensia.  Near  Luighi  House,  North  Berwick,  Miss 
J.  Arnot. 

Atriplex  laeiniata.     Near  Drem,  Mr.  D.  P.  Maclagan. 

Orchis  pyramidalia.     Leven  Sands,  Mr.  G.  S.  Lawson. 

Eriophorum  latifolium,  Crichton  Bog,  near  Edinburgh,  Mr.  D. 
P.  Maclagan. 

Car  ex  incurva.    Near  Longniddry,  Mr.  Clay. 

Brachypodium  pinnatum.  Pathhead,  near  Edinburgh,  Mr.  D.  P. 
Maclagan. 

Elymus  arenaritus,     Leven  and  Largo  Links,  Mr.  G.  S.  Lawson. 

Triticum  laxum.     North  Berwick,  Dr.  Balfour. 

Chordaria  divaricata.  On  Zostera  marina  in  Belfast  Lough,  Dr. 
Dickie. 

Woodsia  ilvenm.    Near  Windermere,  Westmoreland,  Dr.  Clowes. 

Polystichum  Lonchitis,     Helvellyn,  Dr.  Clowes. 

Asplenium  germanicum.     Near  Windermere,  Mr.  Hawker. 

Lycopodium  annotinum.     Near  Windermere,  Dr.  Clowes. 

Specimens  of  many  of  the  above  were  exhibited. 

3.  "  Remarks  on  the  Formation  of  Ascidia,"  by  Dr.  Balfour.  The 
author  stated  that  be  was  induced  to  make  some  remarks  on  the 
formation  of  ascidia  by  seeing  lately  a  statement  to  the  effect  that 
all  pitchers  were  formed  by  a  hoUowing-out  process.  He  was  disposed 
to  think  that  true  ascidia,  such  as  those  of  Nepenthes,  Sarracenia, 
Cephalotus,  and  Heliamphora,  were  formed  by  folded  leaves  in  the 
same  way  as  carpels  are  supposed  to  be  produced.  The  anomalous 
ascidiform  production  in  the  leaves  of  cabbage,  lettuce,  &c.  might  be 
traced  to  a  similar  process,  and  in  some  instances  the  pitcher-like 
body  appeared  to  be  a  second  leaf  folded  in  an  opposite  manner  from 
that  from  which  it  sprung.  Occasionally  two  or  more  leaves  combined 
to  form  ascidia.  What  has  been  called  the  **  hoUowing-out  process" 
is  applicable  to  such  cases  as  Eschscholtzia,  Myrtle,  Rose,  Hovenia, 
&c.  This  process  causes  a  development  of  the  circumference  of  the 
receptacle,  peduncle,  or  other  part,  while  the  central  portion  is  un- 
developed, and  thus  there  arises  a  cup-like  body  with  a  hollow  centre. 
In  such  instances  there  seemed  to  be  a  union  in  the  early  state  of  the 
circumferential  cellular  papillae,  arising  from  the  peduncle  or  receptacle 
or  other  part ;  these  became  elongated  so  as  to  form  a  gamophyllous 
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rim  of  greater  or  lesd  deptli^  endoM^  a  hottow  spiu»-im.^vkklk  ttfgtt- 
tain  organs  are  developed.  The  pitelier«-Uke  .|)bdiubcle-€H::i»aeptade 
was  o^n  intuootely  connected  with  the  val^ex^,  aadriwas^lkiidiliy 
ecUular  matter  in  the  forni  of  a  disk.         i  .  i.  ..>,...  ^  1/  ,     ;  • 

4.  "  On  IdnariaMpium  of  Alhnan/'  by!C.  €.  Babhdgt<»»,.'MjA.^»n- 

See  pv  408*  .*•     ii    i-r:    /<.;      !^  ••..'.  i 

6.  "^^On  Piseasesin  Plants  cmused- by»  Mites,"  .by.  IdarwEdidnrjiof 
PennMtishiel.  A  speciknen  of  Broom' infjured!  by  ibsBotSy  gaiihetedtin 
ther  West  of  8eotlaad,  liaviug  been  sabmsfated  tolMr.  iHaiidy^  ha  sbuI; 
the  following  remarks  upon  it : — ''I  ascribe  the  dimiae  in .'£1x19111. bf» 
colonies  of  young  mities  inhabiting  the  inltfioF  of  «^e  hadkl  "  I'^ob- 
: served  tbem  very  distinctly  vridi  a  triple  dens^  but  ^efimiftesthemg 
d^ad,  I  have  hot' suoeeeded  in  detaching  otie  tb^  piaa&«utdek*  tii^  mi- 
crosoope^  but  with- fresh  specimens  J  haWnd^donWyoir/vduld^iidteci; 
*them»  They  are  of  a  pink  (X)lo«7,  or  pakr.tiut^d^i.  Inithei&nnldD- 
flhire  CluV^PrDceedings,  vol.iii.  vNo.^  p.'ILlv-i'ihainiTreQOided  tU 
<the  .olxservations  1  bavcimade  ^€i»  ^this".  ^isbjeot.  'd  ifavie  -metuwUih 
three  gidbon  the  Btoamy.calisedi  b)r  the.]«]nr»iiof:>€ii^u&)ii^m>pi^ 
not,  as  yet;  this  mite  production.  The  renA  in'th£i4)ark  ofttkeibr^hok 
appears  to  be  owing  to  a  elU^erptlkr  Wkkh  1  .oftendbeieraiBd  ;iari1iis 
i^ocrts;  a  paart  df'ibs  web  ^ickniins  under 'OBeiofith&bnds/?^)  nOtaii^tliet 
plants  injured  by  mites  Mr.  Hardy  remarkedn^^^  I  send  yoa  sptttanmiA 
of  Helianthemum  vulgar e^  altered  in  a  singular  manner  by  tiuaJapnee 
of  mites,  and  precisely  similar  to  the  buds ,  of  wild  thyme  and  those 
of  broom  sent  by  you  latdy,  except  that 'the  stem  takes  part  in  the 
alteration,  owing  periiaps  to  som^  of  thei  mit(es^liiarbpuii|:)g,,inf  the 
axils.  It  is  from  a  dry  steep  bank  at  Monynnt,  among  the  Xammer- 
muirg.  '  Tlie  young  nkites  hffve  tihe  same  appeaMmi^-d&  tlra^  c^b^ei^ed 
in  broom,  and  will  probablyreach  ^u  idiine;  l%ier  %t«ib  nt^  ^^ 
occupied  by  a  gall-^fly  larra,  tb'nd  the  'efTeetis  ai«  ok)€*4iiiMk«,^lMiibot 
ta  this  degree.  I  aiso  ^end  dwttrf  platits  t^^^Sj^l^ufi^'fioMtt^ 
which  have*  the'  leases'  l^stled  and  (^ometitiles'  i^endeyid 'biyoktte  Vy 
krvse  of  mitei.  The  "buAi'  of  Ixyl^  eofmidulttPA^  i^d^^metinites  '%& 
leaves,  have  purple  spotd  ooctipied  by  tuite  lafH^de. !  i'  em  ttk^'tub 
difi^rence  id  airfy  of  them;  8ped»nenfi«tre'lifee^A^  s^nt  of^G9pM^ 
fmlhfr&mtL  Wren 'pbst^nre  in  the  Latlimetmwi¥s'^tt  i»  Jso^plet^lv 
octujliedbj^  Aiites/'     '  '''-:.•  f    •.    /    -  i  ;  .   i  :    i.mIuT 

6.  ^^BbtanicAl  Notes/^  by  Dr.  J.  ©.Hooker,  in'*letteb'to  ^. 
Balfbur«  D#.  Hooker  remarks  (1.)  ti^tthe  imtiiml  atdei^Bakauih 
pkerde^iB  i^  truly  Dieotyledioiiocis,  andihrremof^^^m^RajfiesMeS, 
^elottefbeing  (a^  Brown  pc^nteH  olit)  closefy  affied  to^^^^^ftit^itf. 
TineT'B&litnop&fracei^  ate  far  more  p«i^ct  lik  ^their  ovuled,^ai»i'h&Vb 
albumitious  see«k,  with  a  Dicotyledonous  ethbry<y;*  Th^^e  elb^^ 
allied  to  Gunnera. — (2.)  He  finds  the  g6rtniliation>o#  iA^$^i^^9iM^^ 
to  be  genuinely  Diootyledonotds.  It  iff  only  d«e^^  a(Jte«ti«ib«61V6ots 
which  are  gheatbed;  as  is  the<eas^  vMi  mmj  iAliei'^kmi^mm.  /  ^Phfe 
fhizotne  of  the  Ordkr  is  a  very  reduced  fbrm  of  thb'  esdg^monai^^biit 
not  at  all  constructed  on  tJie  ^^ndogenou^- t^per*  Tivi  ^ep^K*^  e^ 
Ny^phaaeeise  i»%i«t  ^parently  be  r6d«iced  t^  a^viipf  tm^^t^ijiciTi^ 
hi^^a-^oasen  varieties  in  coldun  n^n^bet*  of  poliiH»,  0to(nehsi|ttid%^l^t^ 
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maivi  ffllys,(aT6 'fisjoniiidk  dne  taiD^yisuid  i36't^  tsaks  have  exactly  the 
«iBW9b:fomi8j-^'(3i)'©ri/IHooket.- considers!  tl^at;  Btown's.  tbeory  of 
t^dr|ieilBi'y>8wtiiral  pledantatibnas-  /the  (JODrectoiie,  Hndi  that  «itile -and 
free  placentation  may  be  reduced  t6  it.'<  Dir»  Hobker  inentionsi  a  tiaee 
^  iSQ^6%s>tfithijh*ifotJr4dba^/bneio4lkd'OYajFy\fo^  t'^d- caitpels 

placed  back  and  front,  and  bearing  half-way  up  a  pair^'of  pi^rietal 
iutialmllivoM  ;''ars'a  A.  iPnriirbse'.witb  rpttfietal- evwlrid.  (Ih«  Yew 
iwhichjfitjhieidexfdesQt'ihes'  lasi hov^in^i  atii  ovnle*  teriAinatis^  the  aail, 
Iwft  been(iiioidb.tb^haJi^t)  afibeii<^wQioviilf»^aBd  Titheh  one;  it  is  always 
Clique 'ind bkxrail;  -^fi'  .<•.'.-,   i  -  — •  ■       :■•'  ■•    ^   -  ••   •  • 

l«>7l  '<QbjS^e2ibnk>iim&fri»fl,.l(Dipit0//^byiMr.  G.  Lawson.r  jS^^ai/nWa 
^fft^o«ii/diitfa^tl]rdnl^i'kiieim<&a>a'.Sii8s«X!  .^plani^  had/ been  observed 
hf  Mh  ii^WBosDOlar  the  akoce  near-  Bx)S£iy th  iCastle^  in  Fifeahite.  He 
iiadibdty  'fa»weTer|(<  aooiichf  t  faitk  in-  dia  <  cbdmi^  -  to '  a]|iBeifiC'  distinotion, 
iihid/4sglLniUd  it  in  ithfa  <  ligfa4  ;of  ai  beok!  <  «p^&B9,  ^made  cut.  of  formai  of 
IBi  Ifti^ilut^v'-thecScdtchi  SjuMno^a  app^red  to! •fbmt'fe^nd  greater 
lAavertaire  fFaaoh  fhe  i^i^ipidtir  S-Atmediu  than;  the  (Surest  i  one.  No*  plaint 
lippQaiwd^t^Ni^>rricN*e)ieapiabl6f  ofladtptmgaksdfito'  alh  cotn&ions^of 
lioil^i  idiflQiatlv  ahdcisitiiatio^  thad'JS'^e j?artta  I  mn^'oy  amd'ixi  thiy  eh^cBoo- 
tdflDtte  ivaBi  diiie>  the .' tmiheiiQiuii  ffaniki  pf  the  plant'  known ^  to  •botanista ; 
lii^'eKld^dmes  of  (tHeia^  f(kniia(W^b  irerBarkalaly  'divtioct  ifron  each  'dther ; 
hn;<ii«heik  stiicficd^ili'  deta3l9^aJd[  weiis  f(bhnd/te- iser  intimately  ihike4 

^OOeiheti    /'^    i'\i'ti]'n  -.  •!    ,.•    .-    »•   ■  .   ;    •(•.«'  .     .   •.  .\'   »    .    ,,      '«  •    •     ;'- 

•V(.  ll    [  ,fr     ••  .,  /,i,r  I      //   1.'    '•..«.!  •••!         •    .-  '      •'-    .•  *  •   •••    '■.   '       •     

»..•    ,.    ■.,.;    >...    i    ..•    .-  ^IR^^N  S9CIETY.    „    ,    ,  . 

■'"' j'iinikty"7ttiV  *854.l-RoUeW  Br6^;'tesq.',t.I».,  in  the  Chair.   ' 

.  .  JKceati*  S^i^iact^  fr(<MQ^.f^iI«§ttQr»r&<^^  byDrv£dwarid  Vogel  to 
jBerthflWSe^Jww;  Es^^i'.ph^P^.JP^JUS^'. 

i(,  (DTK»VQgi^)i,ft§,Ai?  wfdliwwn^^iie  lit(}fic?bed.tQ:the.e*pedition  dia- 
p«tob(6«ib|f  Ito\^^^e^ty'^ig0i«ei»»j»cnt  ifor,.thei^ploration  .of^Ientral 
Mrim<  7He!q\^ttie4(Lo»4ontKHi  libf^l9tbi<>tf'FQU)?u^ryi  185^^4  reaotaed 
3?npQji(i^,r4;be.,]i^g»imingN.otvMaricb; 'a^d. lifter :a  stay ' ofi.fieveral 
(inoifttbPi  991^^  pai^tl;rtbyitbedAl9ya,of  his  traifalliDg  o^mpamom^'the 
>bi^o|;hes;eftthe)'Sh!9iU^/^  Boi^  by  his  owin  pireparati^^, 

be^at^rtied  stouthy^^^^i  tQ.v^ard^  th^  end,  ^  Juney 'a»d  eiitei:  padiftiiig 
Benoulid  and  Soknu,  reached  Mourzouk  on  the  dth^of  Aaguat»  On 
^hj^  Jl^t|itO£lQct(9|b^f'»bf^(f^fis  <tlp  l^ave  1:ba|:  pla€e>fbr  Lake.'r$ad ;  but 
pi«i^aii8]^;bf^  ^ddrf^edi*  ek^ag  wHh.hi?^^  o^ffiicial  dispatches,  yariouB 
jettetA  to  i\i9T;&^l»dft>4ik)t]^T0pei  treatiittg  of)diff'emii1i  branehea  of 
a<)iem3iQ{^>ai^d(Mqi|](jg.thle^lQi^etlio DnSi^enaaoi];  dated  '-iMourzouk, 
:0ett)lN»rf3^tbi :(lB5^4H:giKin@  dQiaoie  ac90iy»Y  of)  the  botanical  fe&t«ur6s 
fxf  ^be  regipni  betweeni  Tripoli  «lnd,Moerzioirft>  from  .which  the  foi* 
feiwi>l^vexWcte»are.t»te»;:r^  .  .  •  .  •5• 
r^^u^^Tbl^lteiN^il^fi»ll^l]f1'<arme)at  4^he  Foiteii^ « OiSice  in  Loodoa 
ikibbx  .egjq^i)aingiiupao«g:«)[i  other  tbi«g9>a  epllect»o>»  of  dried  plailta 
Iaddp9aft9d^;tl0  )^Ui  Bobertt  B^qv^Qmi  /Tber.foiloik^iia^MwdU  serve  as 
<a»  eoou^entaifp  on./rtbatr.ooUectioa  ;i.on(i  y but  will- sguedtly  oblige 
^oleibyjComnpggii^oatiQgt  id  tjf>,t}m^'*s^ani,  mA  mMo^  k^iowi:^.  those 
jfeartst.]9^i$b(QMm  .otoraidms  fiti.lov.  puh]iGatiion> >  The  plants,  were 
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chiefly  collected  in  Fezzan,  except  a  few  on  the  coast  of  North 
Africa  -,  for  I  did  not  like  to  fill  the  paper  I  am  able  to  carry  with 
well- known  things  ;  and,  moreover »  the  numerous  preparations  for 
my  journey  left  but  little  time  for  botanical  pursuits  during  my  stay 
at  Tripoli.  I  was  in  hopes  of  making  a  rich  harvest  in  the  great 
valleys  through  which  my  route  lay,  about  the  30th  degree  of  north 
latitude ;  but,  contrary  to  expectation,  all  vegetation  was  dried  up 
with  the  exception  of  a  Ruta,  which  was  to  be  met  with  in  situations 
less  exposed  to  the  scorching  rays  of  the  African  sun ;  stiU,  high 
bunches  of  withered  Grasses,  and  fields  covered  with  Artemsias  and 
Thymus,  gave  evidence  of  what  I  might  have  collected  if  I  had  come 
three  months  earlier.  The  more  I  advanced  towards  the  «outh,  the 
more  naked  became  the  country,  until  at  last,  about  Fezzan,  nearly 
every  vestige  of  wild  plants  had  disappeared,  save  a  shrubby  Tamarix 
and  a  spinose  Papilionacea,  called  Agikl  by  the  Arabs,  and  used  as 
fodder  for  the  camels ;  and  the  eye  perceived,  for  days  in  succession* 
nothing  but  date  palms,  under  which  the  drifting  sand  of  the  desert* 
the  bane  of  vegetation,  had  accumulated  to  a  considerable  height,  as 
if  attempting  to  bury  even  these  trees  under  its  deadly  mantle.  '  la 
the  gardens  of  the  neighbourhood  of  Mourzouk  the  inhabitants  cul- 
tivate with  great  care  several  kinds  of  grain  and  culinary  vegetables. 
The  seeds  are  sown  in  decomposed  manure,  with  which  the  hard 
salty  soil  has  previously  been  covered  about  2  inches  high.  To  inir 
gate  a  garden  of  about  100  square  yards,  one  man  has  to  work  twelve 
hours,  a  labour  for  which  he  gets  a  fourth  of  the  produce  of  the 
piece  of  ground  he  attends.  During  winter,  barley  and  wheat  are 
grown  ;  during  the  summer,  Gosub  and  Garfuli ;  of  the  latter  two  I 
have  transmitted  specimens,  because  they  furnish  the  chief  portion 
of  the  food  of  the  inhabitants  of  the  Sahara,  and  because  there  are 
so  many  contradictory  statements  regarding  their  botanical  name ; 
indeed  to  such  a  degree  do  the  accounts  of  travellers  vary,  that  one 
calls  them  beans,  another  rice,  while  again  a  third  party  pronounces 
them  to  be  millet.  The  "  Garfuli  mosri,"  so  often  mentioned  by 
African  travellers,  is  the  Indian  com  {Zea  Mays),  the  spikes  of  which 
are  gathered  before  they  are  quite  ripe ;  and  in  that  state  they  are 
toasted  and  eaten. 

''  To  convey  a  notion  of  the  poor  return  agriculture  yields  in  this 
part  of  the  world,  I  will  state  that  the  inhabitants  surround  each 
spike  of  the  Gosub  and  Garfuli  abiad  with  a  neatly- made  basket,  in 
order  to  prevent  the  wild  pigeoz^s  from  picking  the  seeds. 

"  Among  the  few  trees  growing  here,  the  finest  is  a  Camus,  called 
Kumo  by  the  Arabs ;  it  attains  a  height  of  80  feet,  and  a  diameter 
of  about  3  feet ;  the  country  about  Sudan  and  Bomu  is,  I  am  in- 
formed, its  true  native  land,  and  the  26th  degree  of  north  latitude 
appears  to  be  its  most  northern  range.  A  description,  and  additional 
information  concerning  this  tree,  will  be  found  with  the  flowering 
specimens  in  iny  herbarium.  The  Gum  Acacia  wQl  also  be  found  in 
my  collection ;  it  enlivens  and  adorns  the  most  stony  sides  of  the 
valleys  of  the  Wadi  Scherzi  and  Cherbi.  The  specimen  of  the  gum 
is  very  small ;  but  there  was .  some  difficulty  in  procuring  more,  as 
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all  the  trees  growing  near  the  road  are  generally  well  searched  by 
the  Arabs,  who  collect  the  gum  as  an  article  of  food  for  themselves. 
I  could  never  find  the  eating  of  gum-arabic  much  to  my  taste.  Most 
of  this  article  is  brought  by  the  Tuariks,  and  seems  to  grow  be- 
tween Dgerma  and  Ghat. 

*'  According  to  Sir  W.  Hooker,  in  the  Admiralty '  Mannal  of  Scien- 
tific Inquiry'  of  1851,  the  plant  producing  the  senna  of  commerce  is 
still  unknown  botanically.  I  collected  it  in  Wadi  Cherbi,  near 
Dgerma,  west  of  Mourzouk,  where  it  grew  wild  under  date  palms ; 
it  is  found  in  enormous  masses  in  Ahir,  to  the  south  of  this  place ; 
but  it  is  now-a-days  gathered  in  very  small  quantities,  as  senna- 
leaves,  on  account  of  their  trifling  value  (half-a-crovm  the  cwt.), 
are  not  sufficiently  remunerative  to  bear  the  cost  of  the  transport, 
and  the  24  per  cent,  transit  duty  levied  upon  them  here.  I  have 
also  sent  seeds  of  the  Sudan  cotton-plant,  in  case  I  should  not  go 
far  enough  west  to  collect  them  in  their  native  country.  In  the 
materia  medica  of  the  Arabs,  Peganum  Harmala,  vernacularly  termed 
Harmelt  occupies  a  prominent  place.  It  is  celebrated  as  a  preventa- 
tive against  ophthalmia.  For  that  purpose  the  immature  seed-vessels 
are  recommended ;  every  Arab  swallows  in  the  spring  of  the  year 
about  a  dozen  of  them,  fancying  that  in  doing  so  he  will  be  exempt 
from  all  diseases  of  the  eyes.  I  have  not  been  able  to  ascertain 
whether  the  seed-vessels  purify  the  blood  or  act  as  a  purgative. 
Peganum  Harmala  ranges  from  the  north  coast  of  this  continent  to 
Fezzan,  and  is  very  common ;  as  is  also  the  Cucurbitacea,  known  by 
the  name  of  Colocynth,  the  fruits  of  which  are  eaten  by  the  ostriches. 
This  Cucurbitacea  covers  the  valleys  of  the  Black  Mountains ;  in  the 
Wadi  Cherbi  and  Wadi  Scherzi,  the  most  fertile  districts  of  Fezzan, 
it  is  a  most  troublesome  weed.  The  Tibus  are  very  fond  of  the 
seeds ;  they  roast  them  in  the  manner  the  Germans  occasionally  do 
those  of  the  pumpkin,  after  they  have  previously  been  soaked  twelve 
hours  in  water  to  deprive  them  of  their  bitter  taste.  The  fruit  itself 
is  used  against  urinary  complaints  and  diseases  of  the  sexual  organs, 
which  are  very  common  in  these  parts ;  it  is  placed  in  a  basin  of 
milk,  and  after  remaining  in  it  about  twelve  hours,  the  fluid  is  drank. 
Ricinua  communis  is  common  in  the  neigiibourhood  of  IVipoli,  and 
the  oil  of  it  might  become  an  article  of  export,  if  they  would  only 
take  the  trouble  of  gathering  the  seeds.  I  met  here,  in  Fezzan,  an 
old  acquaintance,  in  the  shape  of  the  sunflower  (Helianthus  annuus), 
which,  growing  to  the  height  of  about  9  feet,  is  the  only  ornament 
of  the  small  cottage  gardens  ;  its  seeds  are  eaten.  I  was  also  very 
glad  to  find  Tuiipa  sylvestris,  a  great  ornament  of  the  Targona  moun- 
tains. I  have  been  unable  to  collect  more  than  a  single  specimen ; 
for  although  the  \  ^  int  occurs  in  the  locality  mentioned  in  enormous 
quantities,  I  arrived  too  early  (end  of  March)  to  see  it  in  flower.  In 
my  collection  there  are  specimens  of  a  plant  resembling  in  foliage 
the  thorn,  and  I  have  mentioned  on  the  slip  of  paper  accompanying 
it,  that  the  bark  of  its  root  is  used  by  the  Arabs  for  tanning  leather 
and  dyeing  red.  (A  small  parcel  of  this  drug  is  for  Sir  W.  Hooker.) 
I  have  omitted  to  add,  that  the  charcoal  of  this  shrub  is  used  in 
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meoia&ctuiing  gunpowder }  for  there  ore,  it  mu«t  be  knoWn;  agreai 
many  seeret  powder-mill«,  eepedally  in  BenoUlid,  T^hicli  nfanufa^^ 
tttre  an  inferior  sort  of  powier,  sold  fot  about  two  shilling  tfte 
pound.  '  '. 

"  After  ^his  digression  I  return  to  tie  theo^  I  had  id  vieiir  hi  conit 
mencing  tins  letter, — 4xigfreaiiaccou!i!itbf  the  useful  and  ctiMvateld 
plants  of  Fezzan.  I  will  begin  with  the  date'-pultn:  AH  'Fezzan  atrdl 
half  of  IVipoJitanlli  live  "upon  it.  Here  -every  ddor,  ^^po^t  i^ 
made  t)f  date-pidbi'Wood ;  the  ceilings  of'theTooms'  are^of  the  stems 
of  that  tree,  between  which  are  laid  the  leaved  of  the  palm,  instead 
(rf  the  cane  used  by  us.  The  poorer  disseft  live*  in  htits  entirely 
made  of  date-palm  leaves.  Babe-palm's  furmsh  the  most  bbmmoii 
fuel  (the  poor  people  bringing  a  bundle  of  it  on  their  backs'  to  thi^ 
place  from  a  distance  of  from  sit.  to  eight  miles,  for  wbi6h  they  get 
one  piastre,  i.  e.  2rf.).  Dated  are  the  food  Of  both  man  and  beast; 
camels,  horses,  dogs,  all  etiit  dates.  Even  the  kernels  of  this  fruft 
anB  soaked  in  water,  and  after  having  becom*  soft,  are  given  to  We 
cattle*. 

"  On  the  sheet  enclosed  I  have  given  figure*-  and  descriptions  df 
thirty -eight  varieties  of  the  date-palm,  from  which  it  Wffl  be  seen  that 
this  tree  varies  quite  as  much  as  our  cherries  and  plums ;  in  the  tre^ 
itself,  independent  of  the  fruit,  I  have  never  been  able  to  find  a  dif^ 
ference.  Of  the  enormous  numbers  In  whidi  this  palm  occurs  you. 
can  hardly  fonn  a  conception.  When  Abde!  0efil' besieged  Soknu 
(1829),  he  felled  all  the  date-palms  he  could,  to  compel  tte  town  to 
surrender,  and  his  people  cut  down,  durihg  seven' dajrs,  43,000 
trees ;  and  yet  there  are  still  70,000  to  be  found;  Their  produce  i3 
comparatively  small ;- — 100  full-grown  trees  yield  about  40'fewts.  of 
dates,  worth  at  this  place  30  shillings.  In  Tripoli  thte  same  -qnan- 
tity  would^  fetch  about  four  times  that  snta.  The  dAtes,  after  having 
been  gathered,  are  dried  in  the  sun,  and  when  quite  hard,  buried  ia 
the  sand.  They  may  thus  be  preserved  about  two  yeart ;  but  after 
the'  first  eights^  monies  they  are  attacked  by  the  worms,*  and  in 
the  beginning  of-tiie  third  year  nothing  is  left  of  them  but  the;  ker- 
nels. As  an  every-day  food  dates  are  considered  very  hedtifng  i  and 
thk  is  the  reason  why  they  are  not  much  used  on  a  journey,  travelleirs 
being  obliged  to  drink  too  often.  They  are  most  wholesome,  and 
taste  best,  wheoft  made  into  dough  with  barley.  When  the  heart  Of 
the  leaves  has  been  cut  out,  a  swdet  thickish  fluid  Collects  in  thit 

♦  There  is  no  grass,  nw:  any  other  herbage,  except  a  IHtle?  Sasiftih  (^f^ 
lUotw)t  eultivated  ivith  almost  as  much  care  m  the 'corn,  iEmd -i^tihing  oti 
that  dQcoutit  a  good  price;  a  bun^^j  abQut*  as  much  as^nne  issable  Jo  Wd 
in  both  hands,  is  sold  for  2  piastres  (4  peBc&),  I  waft  obliged  b^.Mod^  tayi 
camels  about  100  miles  to  the  north,  the  nearest  place  where  there  is  suflS- 
cient  pasture  for  them.  Here,  about  Mourzouk,  t^eir»  is  nothing  hut  sand 
and  salt;  the  ninety  gardens,  outside  of  the  town,  cover  together  about  a 
quarter  6f  an  English  square  mile.  In  the  whole  town  of  Mourzouk  thera 
are  only  two  cows,  one  of  which  belongs  to  the  pasha ;  there  are  tio  gpais  ; 
sheep  are  brought  from  Wadi  Scherzi,  ^y  miles  distaht.  When  We  happen 
to  have  milk  for  our  tea  or  coffee,  wt  consider  it  a  feast. 


pavity^  C9ihd  Laghi^  which  ia  very  refreshing  nod  slightly  purgali've, 
A  few  hours  afterwards  the  fluid  begins  td  ifxwmnt,  beeoooes  acul 
and  very  intoxicatiog,*  (The  sap  is<  m^t  tapped^  as  Dr«  Guoabreeht 
has  stated  in  Wappau's  '  Handbuch  der  Geographie  und  Statistiki,' 
Band  ii.  p.  57^.  7th  aditionO  Froai  the  ripe  fruit  a  syrup  is  prepared, 
ijised  especially  for  making  leather*pipes  oilrtight^  and  also  for  distill- 
ling a  brandy  ^called  aro|f»V' 

After  giving  many  other  djotails  conoerntng  the  ^ate^palm,  Dr. 
Yogel  proceed^  thus  V'^*'!  have^  taken  great  eare  tx>  note  down  the 
southern  limits  of  the  fruit-rtrees*  and  I  wUl  give  you  the  result 
of  my  observations.  •  In  Tripoli  there  are  oranges»  lemons,  plsta* 
Chios,  pomegranates^  %8jt  St.  John's,  bread*  mulberries,'  peaches* 
s^pricots^  aJlmond9>  olives,  ppuntias,  and  giraptis  in  •  great  abundailcet 
i^ples  and  pears  are,  rather  plentiful  biut  of  poor  flavour.  The  best 
varieties  of  pears  degenerate- in  a  very  few  years.  Cherry-trees  there 
ace.  three;  one  of  them  stood  in  the  garden  in  which  my  people 
were  ^located,  and  I  g9,thered  from  it  si^  cherries^  Melems  and 
water-melons  arrive  at  great  perfection,  and  the  latter  I  have  seen 
weighing  as  much  as  150  lbs.  They  are  sown  on  the  hard  hdUs  of 
the.  desert,  and  the  young  plants  are  protected  from  the  sun  by 
boughs.;  they  require  ao  artidcial  irrigatioUr  the  heavy  dew  being 
sufficient  for  their  growth.  Potaitoes  also  siucoead  in  Tripoli ;  the 
tjubers  are  very  large,  and  have  a  fine  flavour.  Chestnuts  there  are 
pone«  Of  the  above-mentioned  iimits  the  following  go  as  far  south 
as  Mourzouk  (lat.  25°  55/),  viz,  pomegranates*  figs»  peaches,  almonds 
jemd  gT^pes«  ^6  vine  succeeds  extremely  well  on  the  ehorefe  of  the 
oatron  l.akes  of  Fezzan ;  the  branches  of  this  pLant  have  very  small 
leaves,  and  climb  over  pomegranates  and  fig-trees;  the  most  com- 
mion  grapes  are  the  black:  varieties ;  the  white  are  searee,  A  few 
apple-tre^  are  foundi  in  Wadi  Schati  (about  26°  80'  N«LO>  but 
their  fruit  is  unfit  for  use.  Oranges;  -lemons^  pisl^achios,  and  St. 
John's  bread  do  not  go  further  than  the  Targona  Mountains ;  they 
are  confined  t9  a  district  of  about  fifty  miles  from  the  coast r  The 
olive-tree  is  not  fouiid  beyond  Benoulidt  on  the  southern  slope  of 
the  Targona  Mountains  (31°  44'  N.L.),  and  at  the  same  place  is 
found  the  last  Opuntid  vulgaris.  The  mulberry-tree  goes  as  far 
south  as  Soknu  (29°  4'),  the  apricot  as  far  as  Sebhn  (27^  3').  A 
group  of  about  fifty  olive*  trees  is  found,  it  is  txue,  near  the  village 
of  Abiad,  in  Wadi  Chcrbi  (27°  N.L.),  but  they  bear  no  fruit.  Cotton 
is  seen  here  and  there  in  gardens,  commencing  at  Bondjem,  (both 
BQ99ypi»m€irk9reum  and  kerbac^wA,)  but  the  «tate  of  the  soil  does  not 
admit  of  its  being  extensively  culttvwted.  The  vine  is  said  to  grow 
wild  iffl  Tripolitania,  bat  that  efatement  must  be  incorrect ;  I  have 
never  ween*  it  except  cultivated.'* 

jFebruary  7 r— Thomas  Bell,  Esq.,  President,  in  the  Chain 

Read  a  *'  Note  on  the  Elaters  of  TrichiaJ*  By  Arthur  Henfrey» 
Esq.,  F.R,S.,  FX.S.  &c. 

After  referring  tQ  observations^  by  Hedwig,  Kaulfuss  and  Corda, 
asserting  the  existence  of  apiral  fibres  in  the  filameiftdus  elaterfi^ 
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mixed  with  the  spores  of  TriclUa,  and  to  those  of  M.  Schleiden  and 
of  M.  Schacht,  by  whom  these  spiral  fibres  are  called  in  question, 
Mr.  Henfrey  states,  that  having  examined  the  elaters  of  a  species 
of  Trichia  (Tr.  serotina,  Schrad.  ?)•  in  some  specimens  sent  to  the 
Society  from  New  Zealand  by  Mr.  Ralph,  he  is  prepared  to  assert 
positively  the  existence  in  them  of  spiral  fibres  exactly  analogous  to 
those  in  Marchantia  polymorpha.  The  number  of  fibres  in  an  elater 
of  this  species  of  Trichia  is  three ;  in  some  species  Corda  describes 
a  much  greater  number,  but  this  Mr.  Henfrey  regards  as  open  to 
doubt.  The  fibres  thin  off  towards  the  very  gradually  attenuated 
ends  of  the  tubular  elaters,  and  apparently  become  confluent  there, 
in  the  same  manner  as  he  has  himself  described  in  those  of  Mar- 
chantia polymorpha  (Linn.  Trans,  vol.  xxi.  p.  107)  ;  but  the  ends  are 
so  fine>  that  even  with  a  power  of  1000  diameters  and  a  good  light, 
he  could  not  clearly  define  the  terminations  of  the  fibres.  The 
tubular  character  of  the  elaters  was  proved  by  a  transverse  section 
of  certain  curved  filaments,  which  gave  a  circular  form;  and  the 
spiral  structure  was  clearly  distinguishable  with  a  power  of  250 
diameters ;  but  in  order  to  count  the  fibres,  it  was  necessary  to  take 
out  a  few  of  the  elaters,  and  to  mount  them  in  the  thinnest  possible 
film  of  liquid  under  very  thin  glass,  and  apply  a  magnifying  power 
of  1000,  when  the  individual  fibres  could  be  made  out  with  quite 
sufficient  clearness  to  allow  of  their  being  drawn  with  the  amtera 
lucida*  These  elaters,  Mr.  Henfrey  observes,  may  be  regarded 
as  very  good  test^objects  for  the  defining  power  of  the  higher 
object-glasses  ;  or,  perhaps — considering  the  confusing  effect  of  the 
crossing  nerves  of  the  number  of  jiarallel  spiral  fibres— -as  test- 
objects,  by  which  to  measure  the  value  of  observations  on  the  more 
difficult  tissues.  Viewed  in  this  light,  he  regards  the  conclusion* 
on  this  subject  drawn  by  M.  Schleiden  and  by  M.  Schacht  as  indi- 
cating an  inferiority  in  the  microscopes  used  by  those  observers. 

Read  also,  "  Notes  on  the  habits  of  Medusa  and  of  small  Fishes." 
By  Charles  W.  Peach,  Esq.     Communicated  by  Dr.  Francis,  F.L.S. 

Mr.  Peach's  observations  were  made  at  Peterhead,  N.B.,  in  the 
beginning  of  August  last,  at  which  time  Cyanea  aurita  and  Cyonea 
capillata  (or  C.  inscripta  of  Peron  ?)  were  so  abundant  in  the  harbour 
and  bay  as  occasionally  very  much  to  inconvenience  the  fishermen, 
and  render  it  difficult  to  lift  the  oars,  especially  of  small  boats,  from 
amongst  them.  Round  these  Medusa  very  small  fishes  were  ob- 
served playing,  sometimes  sporting  round  C.  aurita,  and  quitting  it 
on  a  sudden  for  C.  inscripta  when  an  enemy  came  near.  Occasion- 
ally two  or  three  might  be  seen  attending  one  of  the  Cyatj^a  i  and 
when  attacked  or  alarmed,  rushing  under  its  umbrella  and  among 
the  tentacula,  so  as  to  shelter  themselves  in  the  large  folds  con- 
nected with  the  ova,  where  they  remained  until  the  danger  had 
passed,  and  then  emerged  again  to  sport  and  play  around  their  shel- 
tering friend.  When  under  the  umbrella  seeking  shelter,  they  lay 
so  close  as  to  allow  themselves  to  be  taken  into  a  bucket  with  the 
Medusa,  from  beneath  which  after  a  short  time  they  would  comt  out 
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and  gambol  as  while  in  the  sea.  In  this  way  Mr.  Peach  captured 
many  young  whitings,  measuring  from  less  than  an  inch  to  2|-  inches 
in  length.  It  was  evident  that  they  resorted  to  the  Medusa  for  pro- 
tection, and  not,  as  sometimes  stated,  that  they  are  preyed  upon  by 
these  glass -like  creatures ;  and  it  is  probably  with  a  view  to  greater 
security  that  they  prefer  the  stinging  species,  with  its  eight  bunches 
of  long  tentacula  and  large  fringed  ovaries,  to  Cyanea  aurita,  with 
its  single,  and  frequently  short  row  of  delicate  appendages.  What, 
then,  Mr.  Peach  asks,  becomes  of  the  paralysing  influence  of  the 
tentacles  of  this  Medusa  on  fishes  ?  This,  he  thinks,  opens  a  new 
field  for  observation.  He  believes,  too,  that  the  facts  which  he  has 
observed,  if  not  conclusive  against,  at  least  throw  considerable  doubt 
on  the  fish- eating  propensities  ascribed  to  the  Medusa ;  for  he  is 
convinced  that  in  these  instances  the  fishes  resorted  to  the  Medusa 
as  to  protectors,  and  not  enemies.  In  no  instance  did  he  observe  a 
fish  in  the  stomach  of  the  Medusa,  but  all  were  free  to  depart  when 
they  pleased.  The  Cyanea  aurita^  he  adds,  is  called  at  Peterhead 
"Loch  Lobberton"  and  **  Loch  Robertson,"  and  the  other  species 
"  the  Doctor."  In  an  instance  subsequently  recorded  in  his  journal, 
Mr.  Peach  states  that  a  small  whiting,  which  was  gliding  round  a 
small  weak  Cyanea  aurita,  was  attacked  by  a  young  pollack,  or 
"haddock,"  whose  movements  it  easily  evaded  by  dodging  round  the 
Medusa.  A  second  haddock,  however,  soon  joined  in  the  pursuit ; 
but  both  were  for  some  time  baffled,  until  an  unlucky  move  drove  the 
whiting  from  its  poor  shelter,  and  then  a  severe  chase  took  place.  The 
pursuers  were  joined  by  others,  who  followed  like  a  pack  of  hounds, 
until  the  whiting  became  exhausted,  and  was  left  by  its  enemies, 
who  were  unable  to  swallow  it,  to  all  appearance  dead.  In  this 
state  the  tide  gently  drifted  it  along  with  the  Cyanea,  until  after  a 
time  it  recovered,  swam  slowly  to  its  protector,  and  took  refuge  as 
before.  The  pack  soon  observed  it,  drove  it  again  into  open  water, 
and  this  time  succeeded  in  really  killing  it.  During  their  attack 
upon  it,  Mr.  Peach  repeatedly  threw  stones  among  them  to  induce 
them  to  desist ;  but  so  intent  were  they  on  the  pursuit,  that  they 
dashed  on  unheedingly,  although  at  any  other  time  the  smallest 
stone  would  have  alarmed  and  driven  them  aside. 

April  18. — ^William  Yarrell,  Esq.,  Vice-President,  in  the  Chair. 

Read'  a  letter  from  Robert  Wakefield,  Esq.,  F.L.S.,  to  John 
Curtis,  Esq.,  F.L.8.,  "  On  some  of  the  Habits  of  Ants." 

In  this  letter  Mr.  Wakefield  relates  some  observations,  made  by 
himself  many  years  ago,  with  reference  to  that  curious  insect  called 
by  Horace  "  magni  Formica  laboris."  Most  modern  writers,  he  ob- 
serves, including  Huber,  have  relinquished  the  old  idea  that  Ants 
amass  grain  for  their  winter  store ;  but  he  states  that  he  has  seen 
the  black  species  (Formica  nigra,  L.  ?)  for  days  and  nights  together 
industriously  occupied  in  dragging  to  its  cells  the  seeds  of  the  com- 
mon violet  {Viola  odorata,  L.).     He  first  noticed  this  fact  on  the 
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drd  of  July  1832 ;  and  he  regards  it  as  a  subject  of  curious  inquiry 
for  what  purpose,  if  not  for  their  own  future  provision,  they  could 
accumulate  these  stores  ?  Could  they  be  intended  as  food  for  the 
Aphides  during  winter  ?  That  they  work  all  night  has  long  been 
known ;  Pliny  says  only  during  the  full  moon,  but  Mr.  Wakefield 
observed  them  at  work  at  midnight  on  two  successive  nights»  the 
6th  and  7th  of  June,  in  rainy  weather  and  without  any  reference  to 
the  full  moon.  The  late  Mr.  Joshua  Milne,  F.L*S.,  was  summoned 
by  a  neighbour  one  morning  in  February  to  see  a  colony  of  red 
ants,  which  he  had  turned  up  while  digging  in  his  garden ;  and 
mixed  with  the  ants  Mr.  Milne  saw  many  living  Aphides,  and  also 
some  vegetable  substance  on  which  they  had  probably  subsisted 
during  the  winter.  Many  observers  have  noticed  ants  caressing 
Aphides  during  the  summer ;  but  Mr.  Wakefield  had  never  before 
met  with  any  one  who  had  seen  them  together  during  their  winter 
retreat. 

In  confirmation  of  the  storing  up  of  food  for  winter  provision  by 
some  species  of  Ant,  Mr.  Adam  White,  F.L.S.«  referred  to  Colonel 
Sykes's  Observations  on  the  Storing  Ant  of  Poonah,  the  Atta  pro* 
videns,  described  and  figured  in  the  *  Transactions  of  the  Entomo- 
logical Society ;'  and  to  a  Monograph  of  the  East  Indian  Ants  by 
Mr.  Jerdon,  published  first  in  the  'Asiatic  Journal/  and  subse- 
quently in  the  '  Annals  of  Natural  History.' 

Mr.  Adam  White,  F.L.S.,  also  exhibited  the  type- specimen  of  a 
fine  Prionidous  Beetle  (Baiadeva  Walkeri),  described  by  Mr.  Water- 
house,  from  the  collection  of  the  late  Sir  Patrick  Walker,  and  closely 
related  to  Dorysthenes  rostratus,  Vig.,  the  type-specimen  of  which, 
described  by  Fabricius  under  the  name  of  Cyrtognathus  rostraius, 
from  the  cabinet  of  Sir  Joseph  Banks,  forms  part  of  the  coUectiim 
presented  to  the  Linnean  Society  by  that  distinguished  patron  of 
science.  Mr.  White  regretted  that  he  had  been  unable  to  attend 
the  last  meeting  of  the  Society,  at  which  Mr.  Curtis's  paper  on 
Hypocephalus  was  read.  He  thought,  however,  that  Mr.  Curtis 
laid  too  great  stress  on  the  tarsal  system, which  Mr.  W.  S.  MacLeay 
had  shown  to  be  very  weak  when  used  alone  as  a  leading  character, 
a  fiact  of  which  LatreUle  himself  was  well  aware.  He  stated  that 
having  for  years  studied  Longicom  Beetles,  he  could  not  fail  to  be 
struck,  the  first  time  he  saw  the  specimen  oiHypocephalus,  with  the 
correctness  of  Dr.  Burmeister's  determination,  and  with  Mr.  West- 
wood's  observations  on  its  Longicom  character.  To  Mr.  Curtis's 
observation  that  it  was  pentamerous,  he  replied  that  the  Parandrida 
are  all  so,  and  yet  are  essentially  Longicom  in  type  ;  that  TrictenO' 
toma  of  Mr.  G.  R.  Gray,  of  which  four  species  are  now  recorded,  is 
heteromerous,  and  is  even  sublamellicom  in  its  antennae;  that  in- 
sects, and  indeed  animals  generally,  which  are  fossorial  or  internal 
feeders,  or  aquatic,  are  often  in  external  characters  wonderfully 
similar  to  genera  in  totally  different  groups,  and  have  (what  are 
often  deemed)  essential  characters  of  the  group  so  adapted  and 
changed  as  to  be  quite  altered  in  external  appearance.     Of  these 


ti^ifiestiotfd'  he  gitve  sevei^  ii»8tan<s«  both  itt  vertebrated  and  arti« 
<n!t1ated  ftnimttls-,  afid  in' ptfrtieolar  directed  attention  to  Mch  Ii<$ngi^ 
corn  Coinoptepa  as  Eriehsionid^  Thaufmsus  (regarded  i>y  Olivier  as  a 
»pe6ie6  oiIp9),Ti^fiiietii^si  Vdnthmtknemie,  Sipyhte,  Md  Af9^plodtfi/^a 
<fi 'Qxiiriti,  and  a  petita'n^i'oue  Austredian  genus  (Dora  p^toM«f^)» 
kiiowH  t6  hitn  only  by  Mi*.  Newman's  description. 
' '  Mt*.' White  neitt  preceeded  to  exhibit  a  small  bnt  valuable  oolleo^i 
tion  *of  Thibetair  Coleoptcsrons  Insects,  made  by  Dr.  T.  Thomson, 
'F.L.®..  Which  he  proposes  heteaftei' to  make-  the  subject  of  a  paper. 
Hef  re'mark^  on  the  Mediterranean  icharacter  of  these  denizens  of 
an  Alpine  plateau,  such  asVxistsat  Iskardo,  where  they  were  col« 
lected ;  and  in  reference  to  the  destruction  of  species,  drew  attention 
iSCf  the  remarkable  ^nus  DtBuettlkm,  a  Longicom  insect  discovered 
on  barren  rOcks  near  Madeira  by  Mr.  Woikston,  F.L.S.,  Which  will 
shoi^  be  pi^bli^ed  in  Mr.  WoUaston's  woik  on  the  Ooleoptera  of 
Madeira. 

i      III      i  >>  I  I   I  I  )  ti  I  »  ■  I     II       n         I  I  I  t  I  I     »  »      M  I  I  1 1  »  I  fc    I  < 
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•  MISCELLANEOUS. 


To  the  Editors  of  the  Annals  of  Natural  History. 

'  Blmore  Court>  Nov.  10>  1S64. 

OENtiifiMUN,-— On  reading' over  my  paper  npon  the  new  Alphem 
in  the  October  Nnmber  of  the  *  Annals  and  Magazine  of  Natcffal 
History/  I  find  that  I  have  by  some  strange  inadvertence  overlooked 
am  incorrectness,  which  has  the  effect  of  exactly  neutralizing  a  point 
ttpon  which  I  especially  desire  to  insist. 

At  page  27 7>  eotomencing  at  the  ninth -tine  i^om  the  bottom*,  ars 
these  words— ^''Diflfef  8  in  not  having  the  moveable  finger  longer  than 
the  immoveable  one,*'  which*  is  exactly  the  reverse  of  the  fact ;  it 
should  have  run  thus—-"  Diflfers  in  not  havinp^  the  moveable  finger 
sffORTKii  than  the  immoveable  one," — which  constitutes  one  of  the 
main  points  ot  difierence  between  my  "^.  affinis  '*  and  the  ^*A.  ruber '' 
of  Milne^Edwards. 

In  the  descHption  of  ''  Aipiheus  affinW  m  the  following  page 
(278)'  the  characterijftics  are  correctly  given. 

Begging  you  kindly  to  give  insertion  to  this  communication  in  your 
next  Numberi 

'  T  reniaiui  Gentlemen,  yours  sincerely  obliged, 

',''•■'■'■  W.  V.  GxjisE. 

Onjk  new  spews  of  Book  Kangaroo*     hy  Dr.  J.  E,  Gra.y. 

Tellow-lepffed  Rock  Kangaroo,  Petrogale  xanthopus. 

Pale  brown,. minutely  gtisled ;  chin  and  beneath  white ;  streak  on 
side  from  the  back  of  shoulder,  and  along^  the  side  of  the  face  under 
Ann,  ^  Mag.  N.  Hist.  Ser.  2.   Vol.  xiv.  80 
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the  ^y^  wbitisbi  dorsal  streak  narrow,  brown  j  Ij^^Sj,  feet  and  tail 
brigbt^yellow  y  end  of  tail  more  busby  and  brown,  ^ajried  ;  em  r^d. 

Australia;  Richmond  River ?  C   .  . 

This  species  has  all  the  markxi^  like  Petrogale  kKhralisj-  \mt 
diiPers  in  being  of  a  iQuch  paler  and  ytUower  eotonr,  and  in  the  bright 
yellow  colour  of  the  legs  and  basal  part  of  the  tail. 

It  is  about  the  same  size  as  P.  penicillatvs,  or  rather  between  it 
and.jP«  tattraUs, 

Tiiere  are  two  specimens  of  this  species  (male  and  female)  in  the 
eolleetion  of  the  British  Museum>  procured  from  Mr<  Strange^  but 
unfortunately  not  accompanied  by  their  precise  habitat,  and  sent  with 
specimens  from  South  Australia  and  Richmond  River«  - 
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I  X 

I  ,.  ^  ^  Vf^utMi.^-^alkj^t  1*  Foggy:  drizdyt  idiFamS  iM4dbd':  foggy.  2rDeBse 
;  fbgt  yery  fine.    3,  4.  Very  fine.    5.  Fine,  but  windy.     6.  Rain.     7.  Overcast. 

I  ..  8.  X^0ticty  Rfi^fiOe.    .9.  Fine;  ovei%8St.     IQL  Fo|i;gy:' exceedingly  ^ne::rairt  at 

.  ^-        ^    Wight     11.  Fhiethr<mg*i<nit.      12.  Clear.     13.  Fbggy:  Teiy^nc.     14.  Foggy: 
hazy :  slight  drizzle.      15.  Foggy  and  drizzly  :  cloudy :  rain.      16^.  Very  fine.' 

I  .  !       ,  17,^^ Foggy,:  xaiiu      IS.JlaiiL:  overcast  and  jrindy.     19.  Fine:. rain  at  njgbt. 

'  ^  ^  «(K*  ShdNfteiy.  21.*C!otldy.  22.  Densely  clouded :  fine.  23.  Fine:  clear..  24. 
;  .  yvy  fip«iU^^~r*ui»  25.  Constant  raiii.  26.  Clear  and  very^  fine.  27.^Rno8ty 
I  ^     *  -and  foggy  ^  yery  fine.    28,  29.  Very  fine.    30.  Foggy :  ^ery  fine  ?  doudle^.    3f. 

I  ^  Exceedingly  fine. 

Mean  temperature  of  Oct.  1853    ..?•••.'••••  49  *99" 

Mean  temperature  of  Oct.  for  the  last  twenty  .eight  years  ...  50  *06 
'    ,-       .    -  ^,  ^,  Average  amount  of  rain  in  Oct     ,..;..-......•. 2'68:inches. 

/    ;,   .  '    i3i^^;— ^et.1,2.  Foggy.    3,  Cloudy,   i^^nt.   5»  Fine  r  rain  p.b.   6.f:iou^. 
7)8.  Fine.    9.  Cloudy:  rain  a.m.      10.  Fine.     11.  Cloudy:  rain  a.m.    12,  ra. 

line.    14.  Cloudy.     15.  Cloudy:  rainF.M.     16.  Fine.     I7.L  Cloudy:  lainp^i. 

18.  Rain  a.m.  and  p.m.     19.  Cloudy.    20.  Cloudy :  rain  a.m.  and  p.m.    21.  Fine. 
.  \  $2;  Clobdy ;  r&ia  a.m.  .  23,124,  Fine.    25.  Cloudy:  raJ:n  a:u.  and  ^.m.   -416^  ^. 
;     -        -    Fine^^  58u  Cloudy.    29.  Fine,    30.  Cloudy.    3i.  Cloudy :  rain  p.m. 

'"  \  Sandwich  Manser  Orkney. — Oct.  1.  Cloudy  a.m.:  clear  p.m.     2.  Rain  a^m.  and 

>  -  '  -  P.M.  3.  Showera  a.m.  :  dear  p.m.  ^  Cloudy  a.m»  and  p.m.  -  5*  SboTEfir&^.M.^ 
j  clear  p.m.      6.  Hail-showers  a.m.  :  clear  p.m.      7.  Showers  a.m.  :  clear  p.m.    8. 

:  ;:  ;  ,. '-  ^Cte3C  flnc  a.^.  t\  fog  PJ^,.  9.  Rain.  a.m.  ;  cloudy  p.m.  -  |0.  C^kar,  fine  A<.¥« : 
I  r  •.  ^howeifl  (^.M.  -  IK  Sbow«9-8:  A.M*>  slect,  showeFfi  9.M. .  I2«  Qeer,  fii|e  .(^.j^. : 
I         "       clear' P.M."    13.  Drizzle  a.m.  :  clear  p.m.     14.  Clear,  fine  a.m.  :  cloudy  p.m.     15 — 

I ._    .17^ShoaeiSA.M.andF.M.   18.  Hail-showers  a.m.  :  cloudy .e.M«    Id — 22..ShQ.Wfizs 

{  A.M.  and  P.M.     23.  Bright  a.m.  :  showers  p.m.    24.  Clear,  frost  a.m.  :  clear,  firost, 

I  :'  --  -  Jaurorap.M.  2S.  Ctoudy,  frost  a.m«  :«leet-shovers,  aurora -p.m.  25^Sleet-shoWer8- 
\  'Ji  ^  ^  A.M.  and  jpJM»  i  7.  0right  A.iiiC:  cloudy  pa^»  ^^  Balh^.a. ;  doiidy  pac.  29. 
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